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wh rein R 1 -X« indicates that 1 to 4 R 1 -X- groups are present which may be the same or different, 
the ring A Is a saturated or unsaturated 5-membered heterocyclic ring, 
X is a single bond, a group repr sented by the formula: -N(R 3 )-, -O- or -S-, or the like. 
R 1 is a hydrogen atom, a halogen atom, a nltro group, a carboxyt group, a substituted or unsubstltuted alkyl 

group, or the like, 

R 2 la a hydrogen atom, a halogen atom, a nltro group, a carboxyt group, a substituted or unsubstltuted alkyl 
group, or the like, and 

R 3 is a hydrogen atom, a substituted or unsubstltuted alkyl group, or the like; 
a prodrug of said compound, or a pharmaceutical^ acceptable salt of said compound or prodrug Is a useful compound 
as a therapeutic agent for diseases for which Rho kinase is responsible. 
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Doscripti n 

TECHNICAL FIELD 

5 [0001] The present invention relates to a Rho kinase Inhibitor (ROCK-il inhibitor, ROCa inhibitor) containing a novel 
fused heterocyclic ring compound, a prodrug thereof or a pharmaceutical ly acceptable salt of said compound or pro- 
drug. 

[0002] It is known that Rho kinase participates in vasoconstriction, platelet aggregation, bronchial smooth muscle 
constriction, vascular smooth muscle proliferation-emigration, endothelial proliferation-emigration, stress fiber forma- 
ts tion, cardiac hypertrophy, Na/H exchange transport system activation, adducin activation, ocular hypertension, erectile 
dysfunction, premature birth, retinopathy, Inflammation, Immune diseases, AIDS, fertilization and Implantation of ferti- 
lized ovum, osteoporosis, brain functional disorder, infection of digestive tracts with bacteria, and the like. 
[0003] The compound of the present invention has inhibitory effect on Rho kinase and is useful as a therapeutic 
agent for diseases which are such that morbidity due to them Is expected to be Improved by Inhibition of Rho kinase 
« and secondary effects such as inhibition of the Na + /H + exchange transport system caused by the Rho kinase Inhibition, 
for example, hypertension, peripheral circulatory disorder, angina, cerebral vasospasm, premature birth, and asthma, 
which are Improved by smooth muscle relaxing effect, and diseases (chronic arterial obstruction and cerebrovascular 
accident) caused by hyperaggregability of platelet; diseases such as arteriosclerosis, fibroid lung, fibroid liver, liver 
failure, fibroid kidney, renal glomerulosclerosis, kidney failure, organ hypertrophy, prostatic hypertrophy, complications 
zo of diabetes, blood vessel restenosis, and cancer, which are Improved by Inhibitory effect on cell over-prollteratlon-em- 
Igration-fibrosing (e.g. fibroblast proliferation, smooth muscle cell proliferation, mesangial cell proliferation and hemoen- 
dothellal ceil proliferation); cardiac hypertrophy; heart failure, Ischemic diseases; Inflammation; autoimmune diseases; 
AIDS; fertilization and implantation of fertilized ovum; osteopathias such as osteoporosis; brain functional disorder; 
Infection of digestive tracts with bacteria; sepsis; adult respiratory distress syndrome; retinopathy; glaucoma; and erec- 
ts tile dysfunction. 

BACKGROUND ART 

[0004] As compounds having inhibitory activity against Rho kinase, there are exemplified the compounds disclosed 
30 in International Patent Laid-Open Nos. WO98/06433, WO99/64011 and WO00/57914. 

DISCLOSURE OF THE INVENTION 

[0005] A problem to be solved by the present Invention Is to find a compound that has inhibitory activity against Rho 

3s kinase and is useful as a therapeutic agent for the diseases described above. 

[0006] The present Inventors earnestly Investigated In order to solve the above problem, and consequently found 
that the following compound, a prodrug thereof or a pharmaceutical ly acceptable salt of said compound or prodrug 
(they are hereinafter abbreviated as the compound of the present invention If necessary) has an excellent Inhibitory 
effect against Rho kinase. Moreover, the present inventors found that the compound having inhibitory effect against 

40 Rho kinase suppresses the constriction of the detrusor of bladder and Is useful as a prophylactic or therapeutic agent 
for urinary incontinence. That is, the present invention relates to the following. 

[1] A Rho kinase inhibitor comprising a compound represented by the formula (1): 



45 



50 
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wherein R 1 -X- indicates that 1 to 4 R 1 -X- groups are present which may be the same or different, 
the ring A Is a saturated or unsaturated 5-membered heterocyclic ring, 
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X is a singla b nd, a group represented by the formula: -O-, -N^R 3 )-, -N(R 3 )C(=0)-, -C(=0)N(R 3 )-, -S(O) 0 -, 
-N(R 3 )S(0) 2 - ( -SlOJaNCR 3 )- or -C(=0)-, or a substituted or unsubstltuted alkylene group (the -CH 2 - group of said 
alkylene group may be substituted by one or m r groups which may be th same or different and are selected 
from groups represented by the formula: -O-, -N(R 4 )-, -N(R<)C<=0)-, -C(=0)N(R*)-, -S(0) n -, -N(R*)S<0)2-, -S(Q) 2 N 
(R 4 )- or -C(=0)-, and any two adjacent carbon atoms of said alkylene group may form a double bond or a triple 
bond), 

n isO, 1 or 2, 

R 1 is a hydrogen atom, a halogen atom, a nitro group, a carboxyl group, a cyano group, a substituted or 
unsubstltuted alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cydoalke- 
nyi group, a substituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarb- 
onyl group, a substituted or unsubstltuted aromatic group, a substituted or unsubstltuted acyt group, a substituted 
or unsubstrtuted aikylsuifonyl group, a substituted or unsubstltuted aryisutfonyl group, or a cycloalkyl group sub- 
stituted by a substituted or unsubstltuted alkyl group, 

R 2 Is a hydrogen atom, a halogen atom, a nitro group, a carboxyl group, a substituted or unsubstltuted alkyl 
group, a substituted or unsubstltuted cycloalkyl group, & substituted or unsubstltuted cycfoalkenyl group, a sub- 
stituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a sub- 
stituted or unsubstltuted aromatic group, a substituted or unsubstltuted acyl group, or a group represented by the 
formula: -OR* -N(R fl )R 10 , -CON(R*)R«\ -S0 2 N{R»)R10 or -S (0) ra Ri 1 , provided that In the case of R* being a 
substituent on a nitrogen atom, R 2 is a hydrogen atom, a substituted or unsubstltuted alkyl group, a substituted or 
unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycloalkeny! group, a substituted or unsubstltuted 
saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a substituted or unsubstltuted 
aromatic group, a substituted or unsubstltuted acyl group, or a group represented by the formula: -CONJR^R 10 , 
-SCysKR^R 10 or -S(0) m R 11 , 

each of R 3 and R* which may be the same or different, is a hydrogen atom, a substituted or unsubstltuted 
alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted saturated heterocyclic 
group, a substituted or unsubstltuted aromatic group, a substituted or unsubstltuted arylalkyl group, or a substituted 
or unsubstltuted acyl group, 

m is 0, 1 or 2, 

each of R 8 , R 9 and R 10 , which may be the same or different, is a hydrogen atom, a substituted or unsubstltuted 
alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycfoalkenyl group, a 
substituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a 
substituted or unsubstltuted aromatic group, a substituted or unsubstltuted acyl group, or a substituted or unsub- 
stltuted arylalkyl group, or R 9 and R 10 , when taken together with the nitrogen atom to which they are bonded, form 
a substituted or unsubstltuted saturated 5- to d-membered cyclic amino group which may contain another heter- 
oatom, and 

R 11 Is a substituted or unsubstltuted alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted 
or unsubstltuted cycloalkeny I group, a substituted or unsubetituted saturated heterocyclic group, a substituted or 
unsubstltuted aromatic group, or a substituted or unsubstltuted arylalkyl group, a prodrug of said compound, or a 
pharmaceutical^ acceptable salt of said compound or prodrug. 
[2] A Rho kinase inhibitor according to [1], which is represented by the formula (2): 



R 1 

\ 
X 



wherein R 1 -X- indicates that 1 to 4 R 1 -X- groups are present which may be the same or different, 
X and R 1 are as defined in [1], 

R 5 is a hydrogen atom, a halogen atom, a nitro group, a carboxyl group, a substituted or unsubstltuted alkyl 
group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycioalkenyl group, a sub- 




EP 1 403 255 A1 



stltut d or unsubstituted saturated heterocyclic group, a substituted or unsubstituted alk xycarbonyi group, a sub- 
stituted or unsubstituted aromatic group, a substituted or unsubstituted acyl group, or a group represented by the 
formula: -OR 8 , - N(R 9 )R 10 , -CON(R 9 )R 10 , -S0 2 N(R»)R 10 or -S(0) m Rii, 

R 6 Is a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted cycloalkyl 

s group, a substituted or unsubstituted cycloalkenyl group, a substituted or unsubstituted saturated heterocyclic 

group, a substituted or unsubstituted alkoxycarbonyl group, a substituted or unsubstituted aromatic group, a sub- 
stituted or unsubstituted acyl group, or a group represented by the formula: -CON(R 9 )R 10 , -SOalSHR^R 10 or -S 
(0) m R",and 

R fi , R 9 , R 10 , R 11 and m are as defined In [1]. 

10 [3j a Rho kinase inhibitor according to [1] or [2], wherein X is a group represented by the formula: 

-N(R 3 )-. 

i* [4] A Rho kinase Inhibitor according to [1] or [2], wherein X is a group represented by the formula: 

-N(R 3 )C(=0)-. 

20 [6] A Rho kinase inhibitor according to [1] or [2], wherein X Is a group represented by the formula: 

-C(=Q)N(R 3 )-. 

25 [6] A Rho kinase inhibitor according to [1] or [2], wherein X is a group represented by the formula: 

-O-. 

SO [7] A Rho kinase inhibitor according to any one of [1] to [6], wherein R 1 is a substituted or unsubstituted cycloalkyl 

group, or a substituted or unsubstituted saturated heterocyclic group. 

[8] A Rho kinase inhibitor according to [7|, wherein the saturated heterocyclic group is a substituted or unsubstituted 
piperidinyl group, or a substituted or unsubstituted tetrahydropyranyl group. 

[9] A Rho kinase inhibitor according to anyone of [1] to [6], which is a therapeutic agent for hypertension, peripheral 
35 circulatory disorder, angina, cerebral vasospasm, premature birth, asthma, cerebrovascular accident, arterioscle- 

rosis, fibroid lung, fibroid liver, fibroid kidney, renal glomerulosclerosis, kidney failure, prostatic hypertrophy, com- 
plications of diabetes, blood vessel restenosis, cancer, cardiac hypertrophy, heart failure, ischemic diseases, in- 
flammation, autoimmune diseases, AIDS, fertilization and implantation of fertilized ovum, osteopathies, brain func- 
tional disorder, infection of digestive tracts with bacteria, sepsis, adult respiratory distress syndrome, retinopathy, 
40 glaucoma, or erectile dysfunction. 

[10] A compound represented by the formula (3): 



45 



50 




wherein R 1 -X- indicates that 1 to 4 R^X- groups are present which may be the same or different, 

X is a single bond, a group represented by the formula: -O-, -N(R 3 )-, -N(R 3 )C{=0)-, -C(=0)N(R 3 )-, 
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-S(d) n -, -NCF^JSCOJa-. -S(0) 2 N(R 3 )- or -C(=0>, or a ubstltuted or unsubstltuted alkylene group (th -CH 2 - 
group of said alkytene group may be substituted by one or more groups which may be the same or different and 
are selected from groups represent d by the formula: -O-, -N(R 4 )-, -N(R*)C(=OK -C(=0)N(R*)-, -S(0) n -, 

-N(R 4 )S(0) 2 -, -S(0) 2 N(R 4 )- or -C(=0)-, and any two adjacent carbon atoms of said alkylene group may form 
* a double bond or a triple bond), 

n IsO, 1 or2, 

Y 1 Is a group represented by the formula: - C(R 51 )= or a nitrogen atom, Y 2 is a group represented by the 
formula: -CfR 52 )- or a nitrogen atom, Y 3 is a group represented by the formula: -NCR 6 )- or an oxygen atom, 

R 1 Is a hydrogen atom, a halogen atom, a carboxyl group, a cyano group, a substituted or unsubstltuted alkyl 
10 group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycloalkenyl group, a sub- 

stituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a sub- 
stituted or unsubstltuted aromatic group, a substituted or unsubstltuted acyl group, a substituted or unsubstltuted 
alkylsulfonyl group, a substituted or unsubstltuted arylsulfonyl group, or a cycloalkyl group substituted by a sub- 
stituted or unsubstltuted alkyl group, 

each of R 3 and R* which may be the same or different, Is a hydrogen atom, a substituted or unsubstltuted 
alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted saturated heterocyclic 
group, a substituted or unsubstltuted aromatic group, a substituted or unsubstltuted arylalkyl group, or a substituted 
or unsubstltuted acyl group, 

each of R s1 and R 52 , which may be the same or different, is a hydrogen atom, a halogen atom, a nitro group, 
so a carboxyl group, a substituted or unsubstltuted alkyl group, a substituted or unsubstltuted cycloalkyl group, a 

substituted or unsubstltuted cycloalkenyl group, a substituted or unsubstltuted saturated heterocyclic group, a 
substituted or unsubstltuted alkoxycarbonyl group, a substituted or unsubstltuted aromatic group, a substituted or 
unsubstltuted acyl group, or a group represented by the formula: -OR 8 , -N(R fl )R 10 , -CON(R»)R 10 , -S0 2 N(R 9 )R 10 
or-S(0) m R", 
& m iso, 1 or 2, 

each of R e , R* and R 10 , which may be the same or different, is a hydrogen atom, a substituted or unsubstltuted 
alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycloalkenyl group, a 
substituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a 
substituted or unsubstltuted aromatic group, a substituted or unsubstltuted acyl group, or a substituted or unsub- 
30 stituted arylalkyl group, or R* and R 10 , when taken together with the nitrogen atom to which they are bonded, form 

a substituted or unsubstltuted saturated 5- to 8-membered cyclic amino group which may contain another heter- 
oatom, 

R 11 is a substituted or unsubstltuted alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted 
or unsubstltuted cycloalkenyl group, a substituted or unsubstltuted saturated heterocyclic group, a substituted or 
& unsubstttuted aromatic group, or a substituted or unsubstltuted arylalkyl group, and 

R 6 Is a hydrogen atom, a substituted or unsubstltuted alkyl group, a substituted or unsubstltuted cycloalkyl 
group, a substituted or unsubstltuted cycloalkenyl group, a substituted or unsubstttuted saturated heterocyclic 
group, a substituted or unsubstltuted alkoxycarbonyl group, a substituted or unsubstltuted aromatic group, a sub- 
stituted or unsubstltuted acyl group, or a group represented by the formula: -CON(R 9 )R 10 , -S0 2 N(R 9 )R 1C> or -S 
40 (°)mR 11 . 

provided that when only one R 1 -X- group is present, the following compounds are excluded: 

(1) compounds in which X is a single bond and R 1 is a hydrogen atom, a carboxyl group or an alkoxycarbonyl 
group, 

4* (2) compounds In which X is a group represented by the formula: -O-, and R 1 is a hydrogen atom, an unsub- 

stttuted alkyl group, an alkyl group substituted by a carboxyl group, an unsubstltuted benzoyl group, or an 
unsubstltuted benzyl group, 

(3) compounds In which X Is a group represented by the formula: -NH-, and R 1 is a hydrogen atom or an 
amino-substitutsd alkyl group. 
so (4) compounds in which X is a group represented by the formula: -C(=0)- ( and R 1 is a hydrogen atom, 

(5) compounds in which X is a group represented by the formula: -NHC(=0)-, and R 1 Is an alkyl group or an 
unsubstltuted benzyl group, and 

(6) compounds In which X Is an unsubstltuted alkylene group (said alkylene group Is not substituted by a group 
represented by the formula: -O-, -N(R*)-, -N(R*)C(=0)-, -C(=0)N(R*)-, -S(0) n -, -N(R*)S(0) 2 -, -S^jjNfR*)- 

55 or -C(=0)-), and R 1 is a hydrogen atom or an unsubstituted amino group, 

a prodrug of said compound or a pharmaceutically acceptable salt of said compound or prodrug. 
[11 ] A compound according to [10], which Is represented by the formula (4): 
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10 



20 



25 



$0 




(4) 



wherein X, R 1 , R 51 and R 6 are as delined in [10]. 

a prodrug thereof or a pharmaceutical ly acceptable salt of the compound or prodrug. 
is [1 2) A compound according to [1 0], which Is represented by the formula (5): 




(5) 



wherein R 51 and R 6 are as defined In [10], 

3s x a , X b , X c and X d are Independently the same as X defined In [1 0], and 

R 1 \ R 1b , R 1c and R 1d are Independently a hydrogen atom, a carboxyl group a substituted or unsubstituted 
aikyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloalkenyl group, a 
substituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted alKoxycarbonyl group, a 
substituted or unsubstituted aromatic group, a substituted or unsubstituted acyl group, a substituted or unsubsti- 

40 tuted alkylsulfonyl group, a substituted or unsubstituted arylsulfonyl group, or a cycloalkyl group substituted by a 

substituted or unsubstituted aikyl group, 

provided that three or more of the groups represented by R 1a -X a , R 1b -Xb, R 1 °-X c and R 1d -X d are not hydrogen 
atoms at the same time, and that when R 1a R 1b , R 1c or R 1d is an unsubstituted aikyl group, the corresponding X a , 
XP, X c or X d respectively, is not a group represented by the formula: -C(=0)-, a prodrug of said compound or a 

45 pharmaceutical^ acceptable salt of said compound or prodrug. 

[13] A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according 
to [12], wherein R 1b Is a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloalkenyl 
group, a substituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted aromatic group, 
a substituted or unsubstituted aroyl group, a substituted or unsubstituted heteroaromatic acyl group, a substituted 

so or unsubstituted saturated heterocyclic carbonyl group, or a cycloalkyl group substituted by a substituted or un- 

substituted aikyl group. 

[14] A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according 
to [12], wherein R 1ft is a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloaJkenyl 
group, a substituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted aromatic group, 
55 a substituted or unsubstituted aroyi group, a substituted or unsubstituted heteroaromatic acyl group, a substituted 

or unsubstituted saturated heterocyclic carbonyl group, or a cycloalkyl group substituted by a substituted or un- 
substituted aikyl group. 

[15] A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according 
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to [13], wherein X b Is a group represented by the formula: -0-, -NCR 3 )-, -NHC{=0)-, or -C(=0)NH-. 

[1 6] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 

to [14], wherein X a is a group rep res nted by the formula: -0-, -NfR 3 )-, -NHC(=0)-. or -C(=0)NH-. 

[1 7} A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 

to [13], wherein both of the groups represented by the formulas R 1c -X c and R 1d -X d are hydrogen atoms. 

[1 8] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 

to [15], wherein both of the groups represented by the formulas R 1c -X c and R^-X* are hydrogen atoms. 

[1 9] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 

to [14], wherein both of the groups represented by the formulas R 1c -X c and R^-X* are hydrogen atoms. 

[20] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 

to [1 6], wherein both of the groups represented by the formulas R 1c -X c and R^-X* are hydrogen atoms. 

[21] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 

to [1 7], wherein the groups represented by the formulas R 1a and X a are as follows: 

(I) R 1a Is a substituted or unsubstltuted alky! group and X a Is a single bond, or 

(II) X« Is a group represented by the formula: -O-, -C(=0)N(R*)«, -S(0) n -, -S(0) 2 N(R3)- or -C(=0)-. 

[22] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 
to [18], wherein the groups represented by the formulas R 1a and X a are as follows: 

(i) R 1a is a substituted or unsubstltuted alkyl group and X a Is a single bond, or 

(II) X a is a group represented by the formula: -O, -C(=0)N(R 3 )-, -S(C) n -, -StOfeNfR 3 )- or -C(=0)-. 

[23] A compound, a prodrug thereof or a pharmaceutlcally acceptable salt of the compound or prodrug according 
to [22], wherein the group represented by X 8 is a group represented by the formula: -o-. 

[24] A pharmaceutical composition comprising a compound, a prodrug thereol or a pharmaceutlcally acceptable 
salt of the compound or prodrug according to any one of [10] to [23]. 

[25] A pharmaceutical composition for treatment of urinary Incontinence comprising a compound having Inhibitory 
activity against Rho kinase, as an active Ingredient. 

[26] A pharmaceutical composition for treatment of urinary incontinence according to [25], wherein the compound 
having Inhibitory activity against Rho kinase is a compound represented by the formula (1), a prodrug thereof or 
a pharmaceutlcaJly acceptable salt of the compound or prodrug according to [1]. 

[27] A pharmaceutical composition for treatment ol urinary Incontinence according to [25), wherein the compound 
having Inhibitory activity against Rho kinase Is a compound represented by the formula (3), a prodrug thereof or 
a pharmaceutlcally acceptable salt of the compound or prodrug according to [10]. 

[28] A pharmaceutical composition for treatment ol urinary Incontinence according to [25], wherein the compound 
having inhibitory activity against Rho kinase is a compound represented by the formula (2), a prodrug thereof or 
a pharmaceutlcally acceptable salt of the compound or prodrug according to [2). 

BRIEF DESCRIPTION OF DRAWINGS 

[0007] Fig. 1 is a graph showing the results of Test Example 2. The axis of abscissa refers to acetylcholine concen- 
tration (plotted as the common logarithm of the reciprocal of the molar concentration) and the axis of ordinate refers 
to the rate of constriction of bladder (plotted as %). Trie open circles indicate an untreated group to which no drug has 
been added, and the closed circles Indicate a group to which the compound of Example 57 has been added In an 
amount of 100 u.g/ml. Each value is shown as average value ± standard error. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0008] The various groups in the present invention are explained below. Unless otherwise specified, the following 
explanation applies to the case where each group is a portion of another group. 

[0009] As the saturated or unsaturated heterocyclic 5-membered ring represented by the ring A, there are exemplified 
rings in which the three atoms other than the carbon atoms which the ring A shares with the benzene ring In the 
compound of the formula (1 ) are as follows. 

(a) 5-Membered rings having two nitrogen atoms and one cartoon atom. 

[0010] Specific examples of the 5-membered ring fused with the benzene ring are 1 H-lndazole, 1 H-benzimidazole, 
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2,3-dihydro-1H-lndazot and 2,3-dihydro-l H-benzlmidazol . 

(b) 5-Memb red rings having one nitrogen atom and two carbon atoms. 

5 [0011] Specific examples of the 5-membered ring fused with the benzene ring are 1H-indole and 2,3-dihydro-1H- 
Indoie. 

(c) 5-Mernbered rings having one nitrogen atom, one oxygen or sulfur atom and one carbon atom. 

10 [00121 Specific examples of the 5-membered ring fused with the benzene ring are 1 ,3-benzothiazole, 1 ,3-benzoxa- 
zole, 2,3-dlhydro-1 ,3-benzothlazole and 2,3-dlhydro-1 ,3-benzoxazole. 

(d) 5-Membered rings having one oxygen or sulfur atom and two carbon atoms. 

1* [0013] Specific examples of the 5-membered ring fused with the benzene ring are 1-benzofuran, 1-benzothlophene, 
2,3-dlhydro-1-benzofuran and 2»3-dihydro- 1-benzothlophene. 

[0014] Preferable examples of the saturated or unsaturated heterocyclic 5-membered ring represented by the ring 
A are rings represented by the following structural formula when fused with the benzene ring in the compound of the 
formula (1): 



wherein Y 1 , Y 2 and Y 3 are as defined above. 
so [0015] As the alkylene group, there are exemplified linear or branched atkylene groups of 8 or less carbon atoms, 
such as methylene, ethylene, trimethylene, tetramethylene, etc. Preferable examples thereof are alkylene groups of 1 
to 4 carbon atoms. 

[0016] The alkyl group includes lower alkyi groups. Specific examples thereof are linear or branched alkyl groups of 
8 or less carbon atoms, such as methyl, ethyl, propyl, 2-propyl, butyl, 2-butyl, 2-methylpropyl, 1 ,1 -dimethyl ethyl, penlyl, 

3s hexyl, heptyl, octyl, etc. 

[0017] The cycloalkyl group Includes lower cycloalkyl groups. Specific examples thereof are 3- to 8-membered cy- 
cloalkyl groups such as cyclop ropy I, cyclobutyl, cyclopentyl, cyclo hexyl, cyclo heptyl, etc.; groups having a cross linkage, 
such as adamantyl, blcyclo[2.2.2]octane, bbydo[3.3.3]undecane, etc.; and fused-rlng cycloalkyl groups such as dec- 
ahydronaphthalene, octahydro-1H-indene, etc. 

40 [0018] The cycloalkenyl group Includes lower cycloalkenyl groups. Specific examples thereof are 3-to 8-membered 
cycloalkenyl groups having a double bond, such as 1 -cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, 1 -cyclohexenyl, 
2-cyclohexenyl, 3-cyclohexenyl, etc.; and cycloalkenyl group having a crossllnkage, such as blcyclo[2.2.2]oct-2-ene, 
bicyclo[3.3.3]undeo2-ene, etc. 

[0019] As the aromatic group, aryl group and heteroaryl group are exemplified. 
43 [0020] As the aryl group, there are exemplified aryl groups of 1 0 or less carbon atoms, such as phenyl group, naphthyl 
group, etc. The aryl group also includes those having an unsaturated heterocyclic ring fused therewith, such as 2,3-dl- 
hydro-1-benzofuran-5-yl, etc. 

[0021] As the heteroaryl group, there are exemplified 5- or 6-membered monocyclic groups containing one or two 
nitrogen atoms, 5- or 6-membered monocyclic groups containing one or two nitrogen atoms and one oxygen atom or 

so one sulfur atom, 5-membered monocyclic groups containing one oxygen atom or one sulfur atom, and bicyclic groups 
formed by the fusion of a 6-membered ring and a 5- or 6-membered ring and containing 1 to 4 nitrogen atoms. Specific 
examples thereof are 2-pyrldyl, 3-pyrldyl, 4-pyrldyl, 2-thlenyl, 3-thlenyl, 3-oxadlazolyl, 2-lmldazolyl, 2-thiazolyl, 3-lso- 
thlazolyl, 2-oxazolyi, 3-lsoxazolyl, 2-furyl, 3-furyl, 3-pyrrolyl, 2-qulnolyl, 8-qulnolyl, 2-qulnazolyl, 8-purinyl, etc. 
[0022] As the halogen atom, Iodine, fluorine, chlorine and bromine atoms are exemplified. 

55 [0023] As the aryl a Iky I group, alkyl groups substituted by any of the above-exemplified aryl groups are exemplified. 
[0024] As the cycloalkylaikyi group, alkyl groups substituted by any of the above-exemplified cycloalkyl groups are 
exemplified. 

[0025] As the saturated heterocyclic alkyl group, alkyl groups substituted by any of the saturated heterocyclic groups 
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x mplffi d b low are ex mplitied. 

[0026] As the saturated heterocyclic group, there are exemplified 5- to 8-membered cyclic groups having a nitrogen 
atom, such as 1 -piperldinyl, 1 -pyrrol id inyl, tc; 6- to 8-membered cyclic groups having two nitrogen atoms, such as 
1 -plperazlnyl, etc.; 6- to 8-membered cyclic groups having a nitrogen atom and an oxygen atom, such as morpholino, 

s etc. ; and 5- to 8-membered cyclic groups having a group represented by the formula: -O-, -S-, -S(O)- or -S(0) 2 ~, such 
as tetrahydro-2H-pyran^-yl, tetrahydro-2H4hlopyran-4-yl, 1-oxytetrahydro-2H-thlopyran-4~yl, 1,1-dIoxytetrahydro- 
2H-thiopyran-4-yl, etc.; groups having a crosslinkage, such as quinuclidinyl, 1-azabicyclo[2J2.1]heptyl, 1-azabicyclo 
[3.2.1]octyl, etc.; and fused saturated heterocyclic groups such as decahydroqulnoline, octahydro-1 H-lndole, etc. The 
saturated heterocyclic group also Includes those having an aromatic ring fused therewith, such as 1H-lsolndole 1,3 

io (2H)-dlon-2-yl, etc. 

[0027] As the substltuent of each of the saturated heterocyclic group and the saturated heterocyclic carbonyl group, 
there are exemplified substituents on a carbon atom, such as substituted or unsubstituted alkyl groups, hydroxy I group, 
oxo group, carboxyl group, halogen atoms, alkoxycarbonyl groups, etc.; and substituents on a nitrogen atom, such as 
substituted or unsubstituted alkyl groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted 

1* alkynyl groups, substituted or unsubstituted cycloalkyl groups, substituted or unsubstituted cycioalkylalkyi groups, alkyl- 
substituted or unsubstituted saturated heterocyclic groups, saturated heterocyclic groups which may be substituted by 
an aryl group, arylalkyl group, alkoxycarbonyl group, aikanoyl group or lower alkyl group, and groups represented by 
the formula: -CON (R 9 ) R 10 , -S0 2 N(R*)R 10 or -S(0) m R 11 (R* R 10 , R 11 and m are as defined above). 
[0028] As the acyl group, there are exemplified formyl group; aikanoyl groups of 2 to 6 carbon atoms, such as acetyl, 

20 propanoyl, etc.; cycloalkanecarbonyl groups of 4 to 7 carbon atoms, such as cydopropanecarbonyl, cydobutanecar- 
bonyl, cyclopentanecarbonyl, cyclohexanecarbonyl, etc.; cycloalkanecarbonyl groups of 3 to 6 carbon atoms, such as 
cyclopentenecarbonyl, cydohexenecarbonyl, etc.; aroyl groups of 6 to 10 carbon atoms, such as benzoyl, toluoyl, 
naphthoyl, etc.; saturated heterocyclic carbonyl groups having a 5- or 6-membered saturated heterocyclic ring con- 
taining one or two heteroetoms selected from nitrogen atom, oxygen atom and sulfur atom, such as 2-plperldInecarb- 

25 onyl, 3-morphoIinecarbonyl, etc.; and heteroaromatic acyl groups having a 5- or 6-membered heteroaromatic ring 
containing one or two heteroatoms selected from nitrogen atom, oxygen atom and sulfur atom, or heteroaromatic acyl 
groups having a heteroaromatic ring having a benzene ring fused therewith, such as 2-furoyl, 3-turoyl, 2-thenoyl, 3-the- 
noyl, nlcotfnoyl, isonicotinoyl, 5-indazolylcarbonyl, etc. 

[0029] Each of the alky tone group, the alkyl group, the cycloalkyl group, the aikanoyl group, the cycloalkanecarbonyl 
30 group, the cycloalkenecarbonyl group, and the alkyl portion of the arylalkyl group may have one or more substituents 
which may be the same or different. As the substituents, there are exemplified halogen atoms, cyano group, aromatic 
groups, alkenyl groups, phenoxy group, benzyloxy group, trlfiuoromethyl group, hydroxy! group, lower alkoxy groups, 
saturated heterocyclic rtng-oxy groups, lower aJkoxy-lower alkoxy groups, lower alkanoyloxy groups, amino group, 
nltro group, carbamoyl group, lower alky lam Inocarbonyl groups, dMower-aJkylamlnocarbonyl group, lower aikoxycar- 
3s bonylamlno groups, benzyloxycarbonylamlno group, lower alkylsulfonylamlno-lower alkyi groups, carboxyl group, lower 
alkoxycarbonyl groups, lower alkytthlo groups, lower alkylsu If Inyl groups, lower alkylsulfonyl groups, lower alkylsu If on- 
amide groups, tri-lower-aikylsilyl groups, phthaiimide group, aryl groups, heteroaryl groups, cycloalkyl groups, cy- 
cloalkenyl groups, alkyl groups, alkynyl groups, lower alkylamlnoalkyl groups, dl-lower-alkylamlnoalkyl groups, satu- 
rated heterocyclic groups, saturated heterocyclic ring-oxy groups, oxo group, saturated heterocyclic carbonyfamlno 
40 groups, cycloalkanecarbonyl ami no groups, and amino groups substituted by one or more groups which may be the 
same or different and are represented by the formula: R 12 -R 13 - wherein R 1Z is a lower alkoxycarbonyl group, a lower 
alkyl group, an aromatic group, a cycloalkyl group, a saturated heterocyclic group, a benzoyl group or a lower aikanoyl 
group (said lower alkoxycarbonyl group, lower alkyl group, aromatic group, cycloalkyl group, saturated heterocyclic 
group, benzoyl group or lower aikanoyl group may be substituted by one or more substituents which may be the same 
or different and are selected from hydroxyl group, amino group, mono-Iower-alkylamlno groups, dl-lower-alkylamlno 
groups, halogen atoms, lower alkoxy groups, benzyloxy group, benzyl group, methylenedioxy group and trifluoromethyl 
group; and R 13 is a single bond or a lower alkylene group). 

[0030] Each of the aromatic group, the aroyl group, the phenyl group, the heteroaromatic acyl group and the aryl 
portion of the arylalkyl group may have one or more substituents which may be the same or different. As the substituents, 

so there are exemplified halogen atoms, cyano group, trifluoromethyl group, trif luoromethoxy group, nrtro group, hydroxyl 
group, methylenedioxy group, lower alkyl groups which may be substituted, lower alkoxy groups, benzyloxy group, 
lower alkanoyloxy groups, amino group, mono-lower-alkylamlno groups, di-lower-aJkylamlno groups, monocy- 
cloaikylamlno groups, dicycloalkylamlno groups, carboxyl group, lower alkoxycarbonyl groups, lower alkytthlo groups, 
lower alkytaulflnyl groups, lower alkylsulfonyl groups, lower alkanoylamlno groups, lower alkylsu Ifo nam Ida groups, 

55 aminosutfonyl group, and carbamoyl groups substituted by one or more lower alkyl groups or cycloalkyl groups, which 
may be substituted and may be the same or different. There are also exemplified saturated heterocyclic carbortyt groups 
that may be substituted by a benzyl group or a hydroxyl group. 

[0031 ] As the h teroatom of the substituted or unsubstituted saturated 5- to 6-membered cyclic amino group which 
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may contain another h t roat m in th ring and which R 9 and R 10 form when taken together with the nitrogen atom to 
which they are bonded, there are exemplified oxygen atom, sulfur atom and nitrogen atom. Specific examples of such 
cyclic amino group are pyrrolidin and piperidine. As the substftuent, there ar exemplified substituted or unsubstituted 
alkyl groups and groups represented by the formula: -OR 81 , Here, as R 81 , there are exemplified hydrogen atom, sub- 
stituted or unsubstituted alkyl groups, substituted or unsubstituted cycloalkyt groups, substituted or unsubstituted cy- 
cloalkenyl groups, substituted or unsubstituted saturated heterocyclic groups, substituted or unsubstituted alkoxycar- 
bonyl groups, substituted or unsubstituted aromatic groups, substituted or unsubstituted acyl groups, and substituted 
or unsubstituted arylalkyt groups. 

[0032] The term "lower means that the alkyl portion of the substltuent concerned Is a lower alkyl group. As such a 
lower alkyl group, there are exemplified groups of 4 or less carbon atoms, such as methyl, ethyl, propyl, teopropyl, 
butyl, Isobutyl, sec-butyl, tert-butyl, etc. 

[0033] The term "alkoxy group" means a group having the above-mentioned alkyl group bonded to one of the direct 
links of an oxygen atom. 

[0034] The term "alkoxycarbonyl group" means a group having the above-mentioned alkoxy group bonded to one 
of the direct links of a carbonyl group. 

[0035] The term "alkanoyl group" means a group having the above-mentioned alkyl group bonded to one of the direct 
links of a carbonyl group. 

[0036] The term "cycloalkylalkyl group" means a group having on its alkyl group one or more cycloalkyl groups which 
may be the same or different, as substituent(s). 

[0037] The term "haloalkyl group" means a group having on Its aJkyl group one or more halogen atoms which may 
be the same or different, as substituent(s). 

[0036] The term "hydroxyalkyl group" means a group having on Its alkyl group one or more hydroxyl groups as 
8Ubstituent(s). 

[0039] The passage "when X Is a group represented by the formula: -IVKR^CfsO}-, -C(=0)N(R 3 )-, -N(R 3 )S(0) 2 - or 
-S(0) 2 N(R 3 ]- in the compound represented by the formula (1)* means that R 1 is bonded to the left side of X and a 
benzene ring fused with the ring A Is bonded to the right side of X. Also in other definitions, when different compounds 
are formed depending on the directions of bonding of divalent groups, each structural formula means that the divalent 
groups are bonded in the directions shown in the structural formula, unless otherwise specified. 
[0040] As the compounds according to the above Items [1 3] to [16] which have Inhibitory effect on Rho kinase In the 
invention of the pharmaceutical composition for treatment of urinary Incontinence, there are exemplified the compounds 
disclosed in International Patent Laid-Open No. WO98/06433, in particular, (+)-trans-4-(1 -aminoethyl)-1 -(4-pyridylcar- 
bamoyl)cyclohexane; the compounds disclosed In International Patent Lald-Open No. WO99/64011; the compounds 
disclosed In International Patent Laid-open No. WOOO/57914; and the compounds represented by the above general 
formula (1 ), prodrugs thereof, and pharmaceutical^ acceptable salts of the compounds or prodrugs. 
[0041 ] The compound represented by the formula (1 ) may be synthesized from a well-known compound by a com- 
bination of well-known synthesis processes. It may be synthesized, for example, by any of the following processes. 

(A) A compound of the formula (1) In which X Is a group represented by the formula: -NH- may be synthesized, 
for example, as follows. 
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H 2 N 




(2) 




wherein each of R 1a and R 1b is a hydrogen atom or a substituted or unsubstftuted alkyi group, or R 1a and R 1b , 
when taken together with the carbon atoms to which they are bonded, form a substituted or unsubstftuted cycloalkyl 
group, a substituted or unsubstituted cycioalkenyl group, or a substituted or unsubstftuted saturated heterocyclic 
group; and the ring A and R 2 are as defined above. 

The compound of the formula (1) In which X is a group represented by the formula: -NH- may be produced, 
for example, by subjecting a compound represented by the formula (2) to reductive ami nation reaction with a 
compound represented by the formula: R 1a C(=0)R 1b In an Inert solvent In the presence of a reducing agent at 
room temperature or with heating. 

As the reducing agent, there may be used reducing agents Including composite hydrogen compounds such 
as sodium triacetoxyborohydride, lithium aluminum hydride, sodium borohydride, sodium cyanoborohydride, etc.; 
and dlborana. There may also be employed reduction with sodium, sodium amalgam or zinc-acid, and electrical 
reduction using lead or platinum as a cathode. As the solvent, there are exemplified alcohol solvents such as 
methanol, ethanol, etc.; ether solvents such as tetrahydrofuran, 1 ,4-dloxane, etc.; halogenated hydrocarbon sol- 
vents such as dlchloromethane, chloroform, 1 ,2-dlchloroethane, etc.; and mixed solvents thereof. 
(B) A compound of the formula (1 ) In which X Is a group represented by the formula: -CONH- may be synthesized, 
for example, as follows. 



wherein the ring A, R 1 and R 2 are as defined above. 

TTiecornpound of the formula (1) In which X Is a group represented by the formula: -CONH-, I.e., a compound 






(3) 
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of the formula (3) may be produced by reacting a compound represented by the formula (2) with a compound 
represented by theformula: F^COOH In an Inert solvent In the presence ot acondenslng agent at room temperature 
or with h ating, or by r acting a compound represented by the formula (2) with a corresponding acid halide or acid 
anhydride In an Inert solvent in the presence of a base at room temperature or with heating. 

As the condensing agent, there are used condensing agents such as dlcyclohexylcarbodiimlde (DCC), dilso- 
propytearbodllmlde (DIPC), 1 -ethyl-3-(3-dlmethylamlnopropyl)-carbodlimlde (WSC), benzotriazol-1-yl-trls(dlmeth- 
ylamino)phosphoniurmhexafluorophosphate (BOP), diphenylphosphonyldiamide (DPPA), N,N-carbonyldiimida- 
zole (Angew. Chem. Int. Ed. Engl., Vol. 1 , 351 (1962)), etc. If necessary, there may be added additives such as N- 
hydroxysucclnlmlde (HOSu), 1-hydroxybenzotrlazole (HOBt), 3-hydroxy-4-oxo-3,4-dlhydro-1,2,3-benzotriazine 
(HOOBt), etc. As the solvent, there are exemplified aromatic hydrocarbon solvents such as benzene, toluene, 
xylene, etc.; ether solvents such as tetrahydrof uran, 1 ,4-dloxane, etc.; halogenated hydrocarbon solvents such as 
dichloromethane, chloroform, 1 ,2-dichloro ethane, etc.; amide solvents such as dimethylformamide, d im ethyl aceta- 
mkJe, etc.; basic solvents such as pyridine, etc.; and mixed solvents thereof. As the base, there are exemplified 
Inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium 
hydrogencarbonate, etc.; and organic bases such as trlethylamlne, pyridine, etc. As the acid haJIde, add chlorides 
and acid bromides are exemplified. 

(C) Acompound of the formula (1 ) In which X Is a group represented by the formula: -CH 2 NH- may be synthesized, 
for example, as follows. 




wherein the ring A, R 1 and R 2 are as defined above. 

The compou nd of the formula (1 ) In which X Is a group represented by the formula: -CH 2 NH- may be produced, 
for example, by reducing an amide derivative represented by the formula (3) with a reducing agent such as lithium 
aluminum hydride, dlborane or the like In an Inert solvent such as tetrahydrof uran, 1 ,4-dloxane or the like at room 
temperature or with heating. 

(D) A compound of the formula (1) in which X is a group (an oxygen atom) represented by the formula: -O- may 
be synthesized, for example, as follows. 
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wherein the ring A, R 1 and R 2 are as defined above. 

The compound of the formula (1 } In which X Is a group represented by the formula: -O may be produced, for 
example, by reacting a compound represented by the formula (4) with a compound represented by the formula: 
R 1 OH in an inert solvent in the presence of, for example, diethyl azodicarboxylate and triphenylphosphlne at room 
temperature or with heating. 

(E) A compound of the formula (1 ) In which X Is a group represented by the formula: -NHCO- may be synthesized, 
for example, as follows. 




wherein the ring A, R 1 and R 2 are as defined above. 

The compound of the formula (1 ) in which X is a group represented by the formula: -NHCO- may be produced, 
for example, by reacting a compound of the formula (5) with a compound represented by the formula: R^H in an 
inert solvent in the presence of a condensing agent at room temperature or with heating. 

As the condensing agent, there are used condensing agents such as dicydohexylcarbodiimide (DCC), diiso- 
propylcarbodiimide (DIPC), 1-ethyl-3-<3-dirmthylan^nopropy0^arbodiimide(WSC), benzot riazoM-yl-t ris(dim eth- 
yl amino)phosph on iurmhexafluorophosphate (BOP), diphenylphosphonyldiamide (DPPA), N,N-carbonyldi imida- 
zole (Angew. Chem. Int. Ed. Engl., Vol. 1 , 351(1962)), etc. If necessary, there may be used additives such as N- 
hydroxysucclnlmlde (HOSu), 1-hydroxybenzotrtazole (HOBt), S-hydroxy^-oxo-S^dlhydro-l^.a-benzotrlazlne 
(HOOBt), etc. 

As the solvent, there are exemplified aromatic hydrocarbon solvents such as benzene, toluene, xylene, etc.; 
ether solvents such as tetrahydroturan, 1 ,4-dioxane, etc.; halogenated hydrocarbon solvents such as dichlorom eth- 
ane, chloroform, 1,2-dichloroethane, etc.; amide solvents such as dimethylforrnamide, dimethylacetamide, etc.; 
basic solvents such as pyridine, etc.; and mixed solvents thereof. 



14 



EP 1 403 255 A1 

(F) A compound of the formula (1) In which X is a group r pr sent dbyth formula: -NCR 3 )- may be synthesized, 
for example, as follows. 



5 
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wherein the ring A, R 1 , R 2 and R 3 are as defined above. 

The compound of the formula (1 ) in which X is a group represented by the formula: -N(R 3 )- may be produced, 

20 for example, by reacting a compound represented by the formula (6) with a compound represented by the formula: 

R 1 R 3 NH in an inert solvent in the presence of, a palladium catalyst at room temperature or with heating. 

As the palladium catalyst, there may be used catalysts such as bls(trl-0-tolylpho$phlne)-palladlum(l I) dichlo- 
rlde, palladium acetate, etc. As the solvent, toluene, 1 ,4-dioxane and dimethytacetamide are exemplified. 
(G) The compound of the formula (2) used as a staring material In the above production processes may be a per 

25 se well-known compound, or produced by a well-known process or a combination of well-known processes (as 

references, there are exemplified A. R. Katritzky and C. W. Rees. COMPREHENSIVE HETEROCYCLIC CHEM- 
ISTRY The structure, Reactions, Synthesis and Uses of Heterocyclic Compounds Volumes, PERGAMON PRESS; 
Heterocycles, 1995, 41(3), 487-496; J. Chem. Research, Synop, 1990, (11), 350-351; J. Chem. Research, Mini- 
print, 1990, (11), 2601-2615; Synth. Commun., 1996, 26(13), 2443-2447; and Synth. Commun., 1999, 29(14), 

30 2435-2445). 

[0042] The compound of the formula (4) used as a staring material In the above production process may be a per 
se well-known compound, or produced by a well-known process or a combination of well-known processes (as refer- 
ences, there are exemplified Helv. Chlm. Acta, 1976, 59, 2618-2620; J. Chem. Soc, 1955, 2412-2418; and J. Chem. 

ss soc, 1960,2735-2738). 

[0043] The compound of the formula (5) used as a staring material in the above production process may be a per 
se well-known compound, or produced by a well-known process or a combination of well-known processes (as refer- 
ences, there are exemplified J. Med. Chem., 2000, 43, 41-58; and Helv. Chlm. Acta, 1976, 59, 2618-2620). 
[0044] The compound of the formula (6) used as a staring material in the above production process may be a per 

40 se well-known compound, or produced by a well-known process or a combination of well-known processes (as refer- 
ences, there are exemplified Tetrahedron, 1994, 50(11), 3629-3536; and International Patent Laid-Open No. 
WO2000-063207). 

[0045] In each of the above production processes, when the starting compound In each reaction has a reactive group 
such as a hydroxyl group, amino group or carboxylic acid group, such a group other than a site desired to be reacted 

45 is previously protected with a suitable protective group if necessary, and the protective group is removed after carrying 
out each reaction or several reactions, whereby a desired compound may be obtained. As the protective group for 
protecting the hydroxyl group, amino group or carboxyl group, an ordinary protective group used In the field of organic 
synthetic chemistry may be used. The introduction and removal of such a protective group may be carried out according 
to a usual method (for example, the method described in T W. Green and P. G. M. Wuts, Protective Groups in Organic 

so Synthesis, Second Edition, John Wiley & Sons, Inc. (1991)). 

[0046] For example, as a protective group for the hydroxyl group, methoxy methyl group and tetrahydropyranyl group 
are exemplified. As a protective group for the amino group, tert-butoxycarbonyl group Is exemplified. The protective 
group for the hydroxyl group may be removed by reaction In a solvent such as aqueous methanol, aqueous ethanol 
or aqueous tetrahydrofuran In the presence of an acid such as hydrochloric acid, sulfuric acid or acetic add. The 

55 protective group for the amino group may be removed by reaction in a solvent such as aqueous tetrahydrofuran, 
methylene chloride, chloroform or aqueous methanol in the presence of an acid such as hydrochloric acid or trifluor- 
oacetic acid. 

[0047] As a protective form for protecting the carboxyl group, tert-butyl esters, orthoestes and acid amides are ex- 
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amplified. Such a protective group Is remov d as follows. In the cas of the tart-butyl ester, the removal Is carried out, 
for example, by reaction In an aqueous solv nt In the presence of hydrochloric add. In the case of the orthoester, the 
removal Is carri d ut by treatm nt with an acid and then an alkali such as sodium hydroxide in a solvent such as 
aqueous methanol, aqueous tetrahydrofuran or aqueous 1 , 2- dlmethoxy ethane. In the case of the acid amide, the 
5 removal Is carried out by reaction in a solvent such as water, aqueous methanol or aqueous tetrahydrofuran In the 
presence of an acid such as hydrochloric acid or sulfuric acid. 

[0048] The compound represented by the formula (1 ) includes those having an optical center of asymmetry. There- 
fore, the compound having an optical center of asymmetry may be obtained as a racemate, or It may be obtained as 
an optically active substance when an optically active starting material Is used. If necessary, the racemlc modification 

10 obtained may be physically or chemically resolved into optical antipodes by a well-known method. Preferably, diaster- 
eomers are formed from the racemlc modification by a reaction using a reagent for optical resolution. The dlastereomers 
different In form may be resolved by a well-known method such as fractional crystallization. 
[0049] As the "prodrug", there are exemplified those which are easily hydrolyzed In a Irving body to regenerate the 
compound of the formula (1). For example, when the compound of the formula (1) has a carboxyl group, examples of 

is the prodrug are compounds obtained by converting the carboxyl group to an alkoxycarbonyl group, an alkylthlocarbonyl 
group or an alkylamlnocarbonyl group. For example, when the compound of the formula (1) has an amino group, 
examples of the prodrug are compounds obtained by converting the amino group to an alkanoylamlno group by sub- 
stitution by the aikanoyl group, compounds obtained by converting the amino group to an alkoxycarbonylamino group 
by substitution by the alkoxycarbonyl group, and compounds obtained by converting the amino group to an acy- 

20 loxymethyiamlno group or hydroxylamlne. For example, when the compound of the formula (1 ) has a hydroxyl group, 
examples of the prodrug are compounds obtained by converting the hydroxyl group to an acytoxy group by substitution 
by the above-exemplified acyt group, and compounds obtained by converting the hydroxyl group to a phosphoric ester 
or an acyioxymethyloxy group. Examples of the alkyl portion of the group used for such conversion to the prodrug are 
the above-exemplified alkyl groups. The alkyl groups may be substituted by, for example, an alkoxy group of 1 to 6 

2s carbon atoms. Preferable examples of the alkyl portion are as follows. For example, in the case of compounds obtained 
by converting the carboxyl group to an alkoxycarbonyl group, the alkoxycarbonyl group Includes lower (number of 
carbon atoms: for example, 1 to 6) alkoxycarbonyls such as msthoxycarbonyl, ethoxycarbonyl, etc.; and lower (number 
of carbon atoms: for example, 1 to 6) alkoxycarbonyls substituted by an alkoxy group, such as methoxym ethoxycarb- 
onyl, ethoxymethoxycarbonyl, 2-methoxyethoxycarbonyl, 2-m ethoxyeth oxym eth oxyca rbonyl ( prvaloyloxymethoxy-car- 

30 borryl, etc. 

[0050] If necessary, the compound represented by the formula (1) or the prodrug thereof may be converted to a 
pharmaceutlcally acceptable salt. As such a salt, there are exemplified salts with mineral acids such as hydrochloric 
acid, hydro bromic acid, sulfuric acid, phosphoric acid, etc.; salts with organic carboxylic acids such as formic acid, 
acetic acid, fumartc acid, malelc acid, oxalic add, citric acid, malic acid, tartaric acid, aspartic acid, glutamic acid, etc.; 

3s salts with sulfonic acids such as methanesulfonlc acid, benzenesulfonlc acid, p-toluen ©sulfonic add, hydroxybenze- 
nesulfonlc acid, dihydroxybenzenesutfonlc acid, etc.; and alkali metal salts such as sodium salt, potassium salt, etc.; 
alkaline earth metal salts such as calcium salt, magnesium salt, etc.; ammonium salt; triethylamine salt, pyridine salt, 
plcollne salt, ethanolamlne salt, dlcyclohexylamlne salt and salt with N.N'-dbenzylethylenedlamlne. 
[0051] Each of the compounds represented by the formula (1), the prodrugs thereof and the pharmaceutical ly ac- 

*o ceptable salts of the compounds or prodrugs may be In the form of an anhydride, hydrate or solvate. 

[0052] When used as a pharmaceutical composition, the compound of the present invention may be orally or parent er- 
ally administered. That Is, the compound may be orally administered in a usual dosage form such as powder, granules, 
tablets, capsules, syrup, suspension or the like, or the compound may be parenteraJly administered, for example, by 
injection of a solution, emulsion or suspension prepared from the compound. The compound may be administered 

^ rectaily In the form of a suppository. The above-exemplified suitable dosage forms may be prepared by blending the 
compound of the present invention with, for example, a carrier, excipient, binder, stabilizer and diluent which are ac- 
ceptable and ordinary. When the compound Is used in the form of an Injection, the Injection may be Incorporated with, 
for example, a buffer, solubillzer and tonicity agent which are acceptable. Although the dose and the number of ad- 
ministrations are varied depending on, for example, a disease to be cured, the condition of the disease, age, body 

so weight and administration route, the compound may be administered to an adult in a dose of usually 0.1 to 2,000 mg, 
preferably 1 to 200 mg per day in one portion or several portions (for example, 2 to 4 portions). 
[0053] Examples of the compound of the present Invention are given below. In the following general formulas, Me 
denotes a methyl group, Et an ethyl group, Pr a n-propyl group, Bu a n-butyl group, and Ms a methanesulfonyl group. 

55 [1] Compounds represented by the following formula 
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Me 



5 




H 



wherein R Is any of the groups listed In the following Table 1 , Table 2 or Table 3. 

13 
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Table 1 
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3 0 
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1 8 




3 1 




6 




1 9 




3 2 
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2 0 




3 3 
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9 


JO 


2 2 




3 5 




1 0 




2 3 
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Cr 


1 1 




2 4 




3 7 
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1 2 




2 5 




3 8 
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2 6 




3 9 
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Table 2 
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5 3 
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6 6 


R 
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4 1 




54 


H 


6 7 
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Me /^Y* 1 
M 


5 5 


K 


6 8 




4 3 




5 6 


BnHtT^ 


6 9 




4 4 


M 


5 7 




7 0 


Big 


4 5 


1 M 


58 


MfV*N. . 3i. 


7 1 


PrtflSL. — . i» 


4 6 




5 9 


BHNL ✓s. X 

i » w^^^^ ^^^^^^ ■ 


7 2 


"-to* 


4 7 




6 0 




7 3 


BuHN*^^>i 


4 8 




6 1 




7 4 




4 9 




6 2 




7 5 


M . 

5 U 


50 




6 3 




7 6 




5 1 




6 4 




7 7 




5 2 


K 


6 5 




7 8 
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Table 3 



7 9 


R 


8 0 




8 1 


H 


8 2 


H 


8 3 


"SCO* 


8 4 





[2] Compounds represented by the following formula: 




wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[3] Compounds represented by the following formula: 
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10 




is wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 

[4] Compounds represented by the following formula: 



20 



25 



30 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[5] Compounds represented by the following formula: 



35 



40 



45 



50 




55 wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 

[6] Compounds represented by the following formula: 
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Bu 




H 



wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[7] Compounds represented by the following formula: 




H 

whareln R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[8] Compounds represented by the following formula: 




whareln R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[9] Compounds represented by the following formula: 
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Me 




H 

wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[10} Compounds represented by the following formula: 




H 



wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[11] Compounds represented by the following formula: 




H 

wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[12] Compounds represented by the following formula: 
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OM 




H 



wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[13] Compounds represented by the following formula: 



OEt 




H 



wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[14] Compounds represented by the following formula: 



OPr 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[15] Compounds represented by the following formula: 




H 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[16] Compounds represented by the following formula: 
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SMe 




H 



wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[17] Compounds represented by the following formula: 




H 



wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[18] Compounds represented by the following formula: 



Me 

o=s=o 




H 



wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[19] Compounds represented by the following formula: 
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wherein R is any of th groups list d in the above Table 1 , Table 2 or Tabl 3. 
[20] Compounds repres nted by the following formula: 




H 



wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[21] Compounds represented by the following formula: 




H 

wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[22] Compounds represented by the following formula: 




- H 

wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[23] Compounds represented by the following formula: 
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Me 

i. 




H 



wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[24] Compounds represented by the following formula: 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[25] Compounds represented by the following formula: 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[26] Compounds represented by the following formula: 
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wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[27] Compounds represented by the following formula: 



Me CT R 




H 



wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[28] Compounds represented by the following formula: 




H 



wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[29] Compounds represented by the following formula: 
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wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[30] Compounds represented by the following formula: 




wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[31] Compounds represented by the following formula: 



Me o" R 




H 



wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[32] Compounds represented by the following formula: 
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5 



10 




whareln R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
1* [33] Compounds represented by the following formula: 



20 



25 




H 

30 

wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[34] Compounds represented by the following formula: 



35 



40 




H 

45 

wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[36] Compounds represented by the following formula: 

50 
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H 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[36] Compounds represented by the following formula: 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[37] Compounds represented by the following formu la: 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[38] Compounds represented by the following formula: 




H 
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wharein R is any of the gr ups listed in the above Table 1 , Table 2 or Table 3. 
[39] Compounds represented by the following formula: 




H 

wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[40] Compounds represented by the following formula: 




H 



wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[41] Compounds represented by the following formula: 




H 



wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[42] Compounds represented by the following formula: 
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Me 2 N 

10 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
is [43] Compounds represented by the following formula: 



20 



25 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
30 [44] Compounds represented by the following formula: 



35 



40 




H 

45 

wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[45] Compounds represented by the following formula: 

50 
55 
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wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[46] Compounds represented by the following formula: 




H 



wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[47] Compounds represented by the following formula: 



Me 




Me 



wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[48] Compounds represented by the following formula: 
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Me 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[49] Compounds represented by the following formula: 



Me 




wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[50] Compounds represented by the following formula: 



Me 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[51] Compounds represented by the following formula: 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[52] Compounds represented by the following formula: 
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Me 




wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[53] Compounds represented by the following formula: 




Me 

wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[54] Compounds represented by the following formula: 




Et 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[55] Compounds represented by the following formula: 
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whar in R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[56] Compounds represented by the following formula: 



10 




is wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 

[57] Compounds represented by the following formula: 



20 



25 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
30 [58] Compounds represented by the following formula: 



35 



40 




43 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[59] Compounds represented by the following formula: 

so 



55 
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OMe 




Me 



wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[60] Compounds represented by the following formula: 



OMe 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[61] Compounds represented by the following formula: 



OMe 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[62] Compounds represented by the following formula: 
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OM 




Bu 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[63] Compounds represented by the following formula: 



OMe 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[64] Compounds represented by the following formula: 



OMe 




Ms 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[65] Compounds represented by the following formula: 
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wh rein R is any of the groups listed in th abov Table 1 , Tab! 2 or Table 3. 
[66] Compounds represented by the following formula: 




wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[67] Compounds represented by the following formula: 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[68] Compounds represented by the following formula: 




wherein R is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[69] Compounds represented by the following formula: 
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wherein R is any of th groups listed in the above Table 1 , Table 2 or Tab! 3. 
[70] Compounds represented by the following formula: 



10 




H 

15 

wherein R Is any of the groups listed In the above Table 1 , Table 2 or Table 3. 
[71] Compounds represented by the followlnq formula: 

20 

H 

30 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[72] Compounds represented by the following formula: 



40 




H 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
**5 [73] Compounds represented by the following formula: 



50 



55 




H 
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wherein R is any of th groups list d in the above Table 1 , Table 2 or Table 3. 
[74] Compounds represented by the following formula: 



Me 




wherein R Is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[75] Compounds represented by the following formula: 




wharein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[76] Compounds represented by the following formula: 



OMe 




wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 
[77] Compounds represented by the following formula: 
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CN 

TO 

H 

1* wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 

[78] Compounds represented by the following formula: 



20 



25 




H 

30 

wherein R is any of the groups listed in the above Table 1 , Table 2 or Table 3. 

[0054] The present Invention Is more concretely Illustrated below with reference examples, working examples and 
test examples, which should not be construed as limiting the scope of the Invention. The nomenclature of compounds 
35 shown In the reference examples and working examples mentioned below Is not always based on IUPAC. 

Reference Example 1 

Synthesis of 1 H-indazole-5-carboxylic acid 

40 

[0055] Water (20 ml) and concentrated sulfuric acid (20 ml) were added to a solution of 1 H-indazole-5-carbonitri!e 
(3.00 g, 20.1 mmol) In acetic acid (20 ml) at room temperature, and the resulting mixture was heated at 1 00°C for 3 
hours. Then, the reaction solution was poured onto ice and the solid precipitated was collected by filtration and dried 
under reduced pressure to obtain 1H-indazole-5-carboxylic acid (2.88 g, 88%). 
43 1H-NMR (DMSO-d 6 ) 6; 7.58 (1H, d, J=8.6Hz), 7.90 (1H, dd, J=8.6, 1.4Hz), 8.23 (1H, s), 8.44 (1H, d, J=0.7Hz) ( 12.75 
(1H,brs), 13.59 (1H,brs). 

Reference Example 2 

30 Synthesis of 1 H-indazol-5-ylmethanol 

(a) Synthesis of methyl 1 H-lndazole-5-carboxylate 

[0056] A solution of sodium nitrite (836 mg, 69.1 mmol) In water (2 mi) was added to a solution of methyl 4-amino- 
35 3-methyibenzoate (2.00 g, 12.1 mmol) in acetic acid (80 ml) at room temperature and stirred at room temperature for 
5 hours. The reaction solution was concentrated and the resulting residue was diluted with chloroform and washed 
with a 5% aqueous sodium hydrogencarbonate solution and then a saturated aqueous sodium chloride solution. The 
organic layer was dried over anhydrous sodium sulfate and distilled under reduced pressure to remove the solvent, 



43 
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and the resulting residue was purified by a silica g I column chromatography (eluent: hexane/ethyl acetate = 3/1) to 
obtain methyl 1HHndazole-5-carboxylate (645 mg, 30%). 1 H-NMR (DMSO-cy 8; 3.86 (3H. s), 7.61 (1H, d, J=8.8Hz), 
7.91 (1H, d, J=8.8Hz), 8.25 (1H, s), 8.48 (1H I brs), 13.41 (1H, bra). 

s (b) Synthesis of 1 H-indazole-5-y (methanol 

[0057] A solution of methyl 1 H-indazoie-5-carboxylate (825 mg, 4.68 mmol) in tetrahydrofuran (20 ml) was added to 
a solution of lithium aluminum hydride (580 mg, 14.1 mmol) in tetrahydrofuran (16 ml) at 0*C and stirred at 0*C for 1 
hour. A mixture of tetrahydrofuran (1 0 ml) and water (1 0 ml) was added to the reaction solution and the resulting mixture 
10 was filtered. The filtrate was concentrated and the resulting residue was diluted with chloroform and washed with a 
1 N -aqueous sodium hydroxide solution and then a saturated aqueous sodium chloride solution. The organic layer was 
dried over anhydrous sodium sulfate and distilled under reduced pressure to remove the solvent, whereby 1 H-indazole- 
5-ylmethanoi (260 mg, 36%) was obtained. 

1 H-NMR (DMSO-d 6 ) 8; 4.55 (1 H, d, J=5.5Hz), 5.1 4 (1 H, t, J=5.5Hz), 7.30 (1 H t dd, J=1 .1 , 8.4Hz), 7.47(1H, d, J=8.4Hz), 
7.46 (1H.S), 8.01 (1H,S), 12.97 (1H, brs). 

Reference Example 3 

Synthesis of 5-(bromomethyf)-1 H-indazole hydrobromide 

20 

[0058] 1 H-indazole-5-ylmethanol (100 mg, 0 675 mmol) was added to a 48% aqueous hydrogen bromide solution 
(2.0 ml) at room temperature and stirred at room temperature for 1 5 hours and then at 50°C for 5 hours. Subsequently, 
the reaction solution was filtered and the resulting solid was dried under reduced pressure to obtain 5-(bromomethyl)- 
1H-lndazole hydrobromlcte (156 mg, 79%). 
& 1 H-NMR (DMSO-de) 8; 4.86 (2H, s), 7.42 (1H, dd, J=8.6, 1.7Hz), 7.51 (1H, d, J=8.6Hz), 7.84 (1H, S), 8.07 (1H, d, 
J=1 .7Hz). 

Reference Example 4 
30 Synthesis of 1 H-indazol-5-ol 

(a) Synthesis of 5-methoxy-1H-lndazole 

[0059] A solution of sodium nitrite (3.38 g, 49.0 mmol) in water (8.1 mi) was added to a solution of 4-methoxy- 
& 2-methytanitlne (6.69 g, 48.8 mmol) in acetic acid (350 ml) In an Ice-water bath while maintaining the temperature at 
25°C or lower, and stirred overnight at room temperature. Then, the reaction solution was poured into water and ex- 
tracted with chloroform. The organic layer was washed with a saturated aqueous sodium chloride solution, dried over 
anhydrous magnesium sulfate and then distilled under reduced pressure to remove the solvent, and the resulting 
residue was purified by a silica gel column chromatography (eluent: chloroform/methanol = 9/1) to obtain S-methoxy- 
40 1 H-lndazole (1 .30 g. 1 8%). 

1 H-NMR (DMSO-cy 5; 3.76 (3H, s), 6.98 (1H, dd, J=8.8, 1.8Hz), 7.15 (1H, d, J=1.8Hz), 7.42 (1H, d, J=8.8Hz), 7.93 
(1H, S), 12.89 (1H,brs). 

(b) Synthesis of 1 H-indazol-5-ol 

45 

[0060] A methylene chloride solution of boron trtbromide (1 8.5 mi, 1 8.5 mmol) was added to a solution of 5-methoxy- 
1 H-lndazole (1.24 g, 8.40 mmol) In methylene chloride (84 ml) at 0°C and stirred at room temperature for 10 hours. 
Then, water was poured Into the reaction solution In an ice-water bath, followed by extraction with ethyl acetate. The 
organic layer was washed with a saturated aqueous sodium hydrogencarbonate solution and then a saturated aqueous 
so sodium chloride solution, dried over anhydrous magnesium sulfate, and distilled under reduced pressure to remove 
the solvent, and the resulting residue was purified by a silica gei column chromatography (eluent: chloroform/methanol 
= 96/4) to obtain 1H-lndazol-5-ol (877 mg, 71%). 

1 H-NMR (DMSO-de) * 688 ( 1H . J = 8 - 8 . 2.2Hz), 6.96 (1H, d, J=2.2Hz), 7.34 (1H, d, J=8.8Hz), 7.84 (1H, S). 

55 
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Ref rence Exampt 5 

Synthesis of 5-bromo-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazole 

5 [0061] 3,4-dihydro-2H-pyran (0.84 ml, 9.21 mmol) and pyridinium p-toluenesulfonate (202 mg, 0.804 mmol) were 
added to a solution of 5-bromo-1 H-lndazole (790 mg, 4.01 mmol) In methylene chloride (15 ml) at room temperature, 
and the resulting mixture was refluxed for 6 hours. Then, the reaction solution was poured into a saturated aqueous 
sodium hydrogencarbonate solution and extracted with chloroform. The organic layer was washed with a saturated 
aqueous sodium chloride solution and then dried over anhydrous magnesium sulfate. The solvent was distilled off 

10 under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ 
ethyl acetate = 93/7) to obtain 5-brorrx)-1-tetrahydro-2H-pyran-2-y 1-1 H-lndazole (1 .06 g, 94%). 

1 H-NMR (DMSO-cy 5; 1 .64-1 .85 (3H, m), 2.06-2.1 7 (2H, m), 2.48-2.59 (1 H, m), 3.70-3.78 (1 H , m), 3.99-4.03 (1 H, m), 
5.66 (1H, dd, J=8.9, 2.9Hz), 7.46 (1H, dd, J=9.0, 1.7Hz). 7.48-7.52 (1H. m), 7.87 (1H, dd, J=1.7, 0.9Hz), 7.96 (1H, d, 
J=0.6Hz), 7.84 (1H,s). 

15 

Example 1 

Synthesis of N-(1-benzyl-4-plperidlnyl)-1 H-lndazol-5-amlne dihydrochloride monohydrate 

20 (a) Synthesis of N-(1 -benzyl-4-piperldlnyl)-1 H-lndazol-5-amlne 

[0062] To a solution of 1 -benzyl-4-plperldone (7.1 1 g, 37.6 mmol) In 1 ,2-dichloro ethane (125 ml) were added 5-aml- 
noindazole (5.00 g, 37.6 mmol), sodium triacetoxyborohydride (1 1 .5 g, 52.6 mmol) and acetic acid (2.15 ml, 37.6 mmol) 
at room temperature, and stirred overnight at room temperature. Then, the reaction solution was poured Into a 1N- 
25 aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with a saturated 
aqueous sodium chloride solution and then dried over anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: ethyl 
acetata/methanol = 100/1) to obtain N-(1-benzyl-4-piperidinyl)-1H-indazol-5-amine (8.56 g, 74%). 
Melting point: 174-176°C. 

30 

(b) Synthesis of N-(1-benzyl-4-piperidlnyl)-1H-lndazoi-5-amine dihydrochloride monohydrate 

[0063] To a solution of N-(1-benzyi-4-plperldlnyl)-1H-lndazol-5-amlne (3.06 g, 10.0 mmol) In tetrahydrofuran (31 ml) 
was added a 1 N- hydrochloric acid/ether solution (25 ml) at room temperature, and stirred at room temperature for 30 
35 minutes. The solid precipitated was collected by filtration and recrystalllzed from methanol to obtain N-(1 -benzyl-4-plp- 
erldlnyl)-1H-lndazol-5-amlne dihydrochloride monohydrate (2.86 g, 72%). 

Melting point: 257-259°C (decomp.). 
[0064] The following compounds of Example 2 to Example 1 4 were synthesized by carrying out reaction according 
to the method described in Example 1 . 

40 

Example 2 

[0065] N-[1-(2-phenylethyl)-4-piperidinyl)]-1H-indazol-5-amin9 dihydrochloride 
Melting point: 285-287°C (decomp.) 

45 

Example 3 

[0066] N-(1 -isopropyl-4-plper1dinyl)-1 H-indazol-5-amine 
Melting point: 140-1 41 °C 

50 

Example 4 

[0067] N-(1-benzoyl-4-plperldlnyl)-lH-lndazol-5-amlne 

1 H-NMR (DMSO-d 6 ) S; 1.32 (2H, m), 1.98 (2H, m), 3.12 (2H, m), 3.52 (2H, m), 4.32 (1H, m), 5.22 (1H, d, J=8.3Hz), 
55 6.72 (1H, m) t 6.82 <1H, dd, J=8.8, 2.0Hz), 7.26 (1H t J=8.8Hz), 7.35-7 45 (5H, m), 7.73 (1H, d, brs), 12.58 (1 H, brs). 
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Example 5 

[0068] N-{[4-(dimothylamln )-1 -naphthy]methyl}-1 H-indazol-5-amine 
Melting point: 143-144°C 

Example 6 

[0069] N-[(2-methoxy-1 -naphthyl)methyl)-1 H-indazol-5-amine 
Melting point: 183-185*0 

Example 7 

[0070] 1 -[(1 HHndazoI-5-ylamino)methyl)-2-naphtohol 
Melting point: 142-1 44* C 

Example 8 

[0071 ] N-<1 H-lndol-3-ylmethylM H-lndazol-6-amlne 1 H-NMR (DMSO-d 6 ) 5; 4.1 3 (2H, a), 4.56 (2H, a), 6.80-6.86 (2H, 
m), 6.97-7.02 (1 H, m), 7.08 (1 H, d, J=2.2Hz), 7.1 2 (1 H, d, J=9.0Hz), 728 (1 H ( d, J=8.1 Hz), 7.49 (1 H. d. J=7.7Hz), 7.84 
(1H, brs), 10.72 (1H ( s), 12.53 (1H. brs). 

Example 9 

[0072] N-(4-qulnollnylmethyl)-1 H-lndazol-5-amlne 
Melting point: 244-246 fl C (decomp.) 

Example 10 

[0073] N-(1 ,2 r 3 l 4-tetrahydro-2-naphthalenyl)-1 H-indazol-5-amlne 

1 H-NMR (DMSO-dg) 5; 1.53-1.56 (1H, m), 2.12 (1H, m) p 2.62-2.70 (1H, m), 2.85-2.89 (2H P m), 3.08-3.15 (1H, m), 3.64 
(1H, m), 5.29 <1H, m), 6.75 (1H, brs), 6.86 (1H, dd, J=9.0. 2.2Hz), 7.06-7.1 0 (4H, m), 7.27 (1H, d, J=8.6Hz), 7.74 (1H, 
brs) f 12.58 <1H, brs). 

Example 11 

[0074] N-cyclohexyMH-lndazol-5-amlne monohydrochlorlde 

1 H-NMR (DMSO-d e ) 8; 1 .19 <3H, m), 1.42 (2H, m), 1.60 (1H, m), 1.72 (2H, m), 1.90 (2H, m), 3.36 (1H, br), 3.62 (1H, 
brs), 7.47 (1H, d, J=8.8Hz) t 7.68 (1H, d. J=8.8Hz), 7.92 (1H, s), 8.20 (1H, S). 11.07 (1H, brs), 13.39 <1H, brs). 

Example 12 

[0075] N-tetrahydro-2H-pyran-4-yl-1 H-lndazol-5-amlne trlfluoroacetate 
Melting point: 242-245°C (decomp.) 

Example 1 3 

[0076] N-tetrahydro-2H-thlopyran-4-yl-1H-lndazol-5-amine 

1 H-NMR (DMSO-de) 5 : 1-41 -1.54 <2H, m), 2.18-2.23 (2H, m), 2.64-2.75 (4H, m), 3.23-3.27 (1H, m), 5.22 (1H, d ( 
J=B.4Hz), 6.66 (1H, s), 6.80 (1 H, dd, J=8.BHz), 7.68 (1 H, dd. J=2.0, 8.8Hz), 7.25 (1H, d. J=8.8Hz), 7.73 (1H, s), 12.57 
(1H, brs). 

Example 14 

[0077] Ethyl 3-(1 H-lndazol-6-ylamIno)-8-azablcyclo[3.2.1]octane-8-carboxylate 
Melting point: 158-159°C 
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Example 15 

Synthesis of N-(4-plperidinyl)-1H-indazol-5-amlne dihydrochloride monohydrate 

s (a) Synthesis of N-(4-piperidinyl)-1 H-indazol-5-amine 

[0076] Ammonium formate (5.38 g) and 1 0% Pd-C (1 .08 g) were added to a mixture of the N-(1 -benzyl-4-piperidinyl)- 
1H-indazol-5-amlne (5.38 g, 17.6 mmoi) obtained in Example 1, (a) and ethanol (200 ml), and the resulting mixture 
was refluxedfor 4 hours. The reaction mixture was filtered by the use of Cellte and the filtrate was concentrated. The 
"> resulting residue was dissolved in a mixture of chloroform and methanol, followed by adding thereto hexane. The solid 
precipitated was collected by filtration and dried under reduced pressure to obtain N-(4-plperidlnyl)-1 H-lndazol-5-amlne 
(2.29 g, 60%). 

Melting point: 212-214°C 

is (b) Synthesis of N-(4-plperldlnyl)«l l-Mndazol-5-amlne dihydrochloride monohydrate 

[0079] A 1 N-hydrochlorlc acid/ether solution (5 ml) was added to a solution of N-(4-plperldlnyl)-1 H-lndazol-5-amine 
(433 mg, 2.00 mmol) in a mixture of chloroform (4 ml) and methanol (4 ml) at room temperature and stirred at room 
temperature for 30 minutes. The solid precipitated was collected by filtration and recrystallized from a mixture of chlo- 
20 roform and methanol to obtain N-(4-plpertdlnyl)-1 H-lndazol-5-amlne dihydrochloride monohydrate (2.86 g, 72%). 
Melting point: 263-265°C (decomp ). 

Example 1 6 

25 Synthesis of N-(1 -acetyl -4-piperidiny I)- 1 H-indazol-5-amine 

[0060] Trlethylamlne (0.39 ml, 2.80 mmol) was added to a solution of the N-(4-plperldlnyl)-1 H-lndazol-5^amlne (0.301 
g, 1.39 mmol) obtained In Example 15, (a) in tetrahydrofuran (5 ml) at room temperature, followed by adding thereto 
a solution of acetyl chloride (0.1 2 g, 1 .53 mmol) in tetrahydrofuran (2 ml) at 0 e C, and the resulting mixture was stirred 

30 at room temperature for 1 hour. Then, the reaction solution was poured into a 1 N-aqueous sodium hydroxide solution 
and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solution 
and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the resulting 
residue was suspended In acetone and stirred. Thereafter, the solid was collected by filtration and dried under reduced 
pressure to obtain N-(1-acetyl-4-plperldlnyl)-1H-lndazol-5-amlne (0.216 g, 60%). 

ss Melting point: 1 93-1 95*C (decomp ). 

[0081 ] The following compounds of Example 1 7 and Example 1 8 were synthesized by carrying out reaction according 
to the method described in Example 1 6. 

Example 17 

40 

[0082] N-(1 -propionyl-4-piperldlnyl)-1 H-indazol-5-amlne 

1 H-NMR (DMSO-d 6 ) 6; 0.99 <3H, t, J=7.5Hz), 1.13-1.31 (2H, m), 1.89-2.02 (2H, m), 2.32 (2H, q, J=7.5Hz), 2.86-2.76 
(1H, m), 3.11-3.20 (1H, m), 3.40-3.51 (1H,m), 3.78-3.86 (1H, m), 4.21-4.29 (1 H, m), 5.21 (1H, d, J=7.1Hz), 6.72 (1H, 
brs), 6.82 (1 H. dd, J=2. 1 , 8.8Hz), 7.26 (1 H, d, J=8.8Hz), 7.75 (1 H, s), 1 2.59 (1 H, brs). 

45 

Example 1 8 

[0083] N-[1 -(cyclohexylcarbonyl)-4-piperidinyl]-1 H-indazol-5-amine 

1 H-NMR (DMSO-de) 5; 1 .09-1 .40 (7H, m), 1 .56-1 .75 (5H, m), 1 .89-2.04 (2H, m), 2.55-2.63 (1 H , m), 2.73-2.83 (1 H, m), 
so 3.13-3.22(1H l m),3.41-3.52(1H,m),3.87-3.94(1H t m),4.22-4.29(1H,m),551 (1H,d, J=8.4Hz), 6.72(1 H,d, J=2.0Hz), 
6.81 (1H, dd, J=2.0, 8.9Hz), 7.27 (1H, d, J-9.0Hz), 7.75 (1H, s), 12.59 (1H, brs). 

Example 1 9 

55 Synthesis of N-[1 -(cyclohexylmethyl)-4-piperidinyl]-1 H-indazol-5-amine 

[0084] A solution of the N-[1 -(cyclohexylcarbonyl)-4-piperidinyl]-1 H-lndazol-5-amine (0.301 g, 0.92 mmol) obtained 
In Example 18 In tetrahydrofuran (2 ml) was added to a solution of lithium aluminum hydride (0.071 g, 1 .88 mmol) In 
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tetrahydrofuran (2 ml) at 0°C and stirred at 0°C for 1 hour. The reaction solution was cooled on an ice-wat r bath, 
followed by adding thereto water (0.07 ml), a 2N-aqu ous sodium hydroxide solution (0.14 ml) and water (0,21 ml) In 
that order. The resulting mixture was stirred and then filtered by the use of Celite. Th n, the filtrate was poured Into a 
1 N -aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with a saturated 
s aqueous sodium chloride solution and then dried over anhydrous sodium sulfate. The solvent was distiiled off under 
reduced pressure and the resulting residue was suspended In ethyl acetate and stirred. Thereafter, the solid was 
collected by filtration and dried under reduced pressure to obtain N-t1-(cyclohexylmethyi)-4-piperidinylHH-indazol- 
5-amine (0.121 g, 73%). 

Melting point: 179-1 80«C. 

10 

Example 20 

Synthesis of NK1-(methylsulfonyl)-4-piperidlnyl]-1H-indazol-6-amine 

is [0085] Trtethyiamlne (0.39 ml, 2.80 mmol) was added to a solution of the N-(4-plperldlnyl)-1 H-lndazol-5-amlne (0.300 
g, 1 .39 mmol) obtained In Example 15, (a) In tetrahydrofuran (5 ml) at room temperature, followed by adding thereto 
a solution of methanesulfonyt chloride (0.1 75 g, 1 .53 mmol) In tetrahydrofuran (2 ml) at 0°C, and the resulting mixture 
was stirred at room temperature for 1 hour. Then , the reaction solution was poured into a 1 N-aqueous sodium hydroxide 
solution and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride 

20 solution and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the 
resulting residue was purified by a silica gel column chromatography (eluent: chloroform/methanoi = 30/1) to obtain 
N-(1-(methy1sulfonyl)-4-plperidlnyl]-1H-Indazol-5-amlne (0.088 g, 22%). 

Melting point: 219-220°C (decomp). 
[0086] The following compounds of Example 21 and Examp le 22 were synthesized by carrying out reaction according 

25 to the method described in Example 20. 

Example 21 

[0087] N-[1 -(ethylsulfonyl)-4-plperldlnyi]-1 H-lndazol-5-amlne 
SO Melting point: 1 82-1 83*C 

Example 22 

[0088] N-f 1 -(pheny Isuff onyl)-4-plperldl ny l]-1 H-ln dazol-5-amlne 
ss Melting point: 132-136°C 

Example 23 

Synthesis of r^-benzyl-N 1 -(1H-lndazol-5-yi)-N 3 -matriyl-p-alaninarnlde 

40 

(a) Synthesis of 3-chloro-N-(1H-indazol-5-yl)propan amide 

[0089] Triethytamine (1 .6 ml, 30.0 mmol) was added to a solution of 5-aminoindazole (2.0 g, 15.0 mmol) in tetrahy- 
drofuran (50 ml) at room temperature, followed by adding thereto 3-chloropropionyt chloride (1 .43 ml, 15.0 mmol) at 
4* 0°C, and the resulting mixture was stirred at room temperature for 30 minutes. Then, the reaction solution was distilled 
under reduced pressure to remove the solvent, and the resulting residue was suspended in ethanoi and stirred. There- 
after, the solid was collected by filtration and dried under reduced pressure to obtain 3-chloro-N-(l H-lndazol-5-yl)pro- 
panamide (1.49g, 44%). 

Melting point: 158-1 60«C. 

so 

(b) Synthesis of N^enzyl-N 1 -(1H-indazol-5-yO-r^-methyl-p-alaninamide 

[0090] 3-Chioro-N-(1H-lndazol-5-yl)propanamlde (1.10 g, 4.92 mmol) was added to N-benzylnethyiarnlne (6.3 ml, 
49.2 mmol) at room temperature and stirred at 80° C for 1 hour. Then, the reaction solution was cooled to 0°C and 
55 hexane was added thereto to effect suspension . The solid precipitated was col! acted by filtration and purified by a silica 
gel column chromatography (eluent: <*loroform/methanol = 20/1) to obtain IN^-benzyl-N^tlHHndazol-S-ylVN^ethyl- 
P-alaninamide (1 .30 g, 86%). 
Melting point: 140-1 41 
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Example 24 

Synthesis of N 3 -benzyl-N 1 -(1H-lndazol-5-yl)-p-alaninamid 

5 [0091 ] N-benzylamlne (4.0 ml, 36.5 mmol) was added to a solution of 3-chloro-N-(1 H-lndazol-5-yl)propanamlde (1 .70 
g, 7.60 mmol) In N.N-dlmethylformamlde (2 ml), and the resulting mixture was stirred at 80 P C tor 1 hour. Then, the 
reaction solution was cooled to 0°C and hexane was added thereto to effect suspension. The solid precipitated was 
collected by filtration and purified by a silica gel column chromatography (eluent: chloroform/methanol = 20/1 ) to obtain 
N 3 -benzyhN 1 -(1 H-lndazol-5-yl)-Maninam!de (1 00 g, 45%). 

io 1 H-NMR (DMSO-d e ) 8; 3.95 (3H, s), 6.56 (1H, d, J=1 6Hz), 7.39 (1H, d, J=8.8Hz), 7.57 (1 H, d t J=16Hz), 8.00 (1 H, dd, 
J=2.0, 8.8Hz), 8.23 (1 H, d, J=2.0Hz), 12.42 (1H, brs). 

[0092] The following compounds of Example 25 and Example 26 were synthesized by carrying out reaction according 
to the method described in Example 24. 

is Example 25 

[0093] N 1 -(1H-lnda20l-5-yl)-N 3 ,N 3 -dlmethyl-p-alanlnamlde 
Melting point: 152-153°C 

20 Example 26 

[0094] N-(1 H-lndazol-5-yl)-3-(1 -plperldlnyl)propanamlde 
Melting point: 1 78-1 79°C 

25 Example 27 

Synthesis of N-(1H-lndazol-5-yl)-4-methylpentanamlde 

[0095] To a solution of 5-amlnolndazole (1 .00 g, 7.51 mmol) In N,N-dlmethylformamlde (1 5 ml) were added 4-meth- 
30 ylvaleric acid (960 mg, 8.26 mmol), l-ethyl-S-fS-dimethylaminopropyl^rbodiimlde monohydrochloride (1 .72 g, 9.01 
mmol), hydroxybenzotriazole (1.12 g, 8.26 mmol) and triethylamine (1.7 ml, 12.0 mmol), and the resulting mixture was 
stirred overnight at room temperature. Then, the reaction solution was cooled to 0°C and a 1N-aqueous sodium hy- 
droxide solution was added thereto, followed by extraction with chloroform. The organic layer was washed with water 
and then a saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was 
35 distilled off under reduced pressure and the resulting residue was dissolved In a mixture of diethyl ether and methanol, 
followed by adding thereto hexane. The solid precipitated was collected by filtration and dried under reduced pressure 
to obtain N-(1H-indazol-5-yl)-4-methylpentanamide (1.24 g, 71%). 

Melting point: 215-216°C (decomp.) 
[0096] The following compounds of Example 28 to Example 30 were synthesized by carrying out reaction according 
40 to the method described In Example 27. 

Example 28 

[0097] N-(1 H-indazol-5-yl)-3-methoxypropanamide 
45 Melting point: 1 73-1 74°C 

Example 29 

[0098] 4,4,4-Trif luoro-N-(1 HHndazol-5-yl)butanamide 
so Melting point: 243-244°C (decomp.) 

Example 30 

[0099] 3-(Benzyloxy)-N-(1 H-lndazol-5-yl)propanamlde 
55 Melting point: 1 67-1 69°C 
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Example 31 

Synthesis of N 1 ^enzyl-N 3 ^1H-inda2ol-5-yl)-N 1 -methyl-1>propanediamlne 

s [0100] Lithium aluminum hydride (107 mg, 2,60 mmol) was added to a solution of N 3 -ben2yl-N 1 -(1H-indazol-5-yl) 
-N d -methyl-p-alanlnamlde (200 mg, 0.973 mmol) In tetrahydrofuran (30 ml) at 0°C, and the resulting mixture was re- 
fluxed for one and a half hours. Then, the reaction solution was cooled to 0°C and a mixture of tetrahydrofuran (10 ml) 
and water (10 ml) was added thereto, followed by filtration. The filtrate was concentrated and the resulting residue was 
diluted with chloroform and washed with a 1 N -aqueous sodium hydroxide solution and then a saturated aqueous sodium 

™ chloride solution. The organic layer was dried over potassium carbonate and distilled under reduced pressure to remove 
the solvent, and the resulting residue was purified by a silica gel column chromatography (eiuent: chlorof orm/rnethanol 
= 20/1) to obtain N 1 -benzyl-N 3 -(1 H-indazol-5-yl)-N 1 -methyM ,3-propanedlamine (1 38 mg, 72%). 
Melting point: 11 2-11 4°C 

[0101] The following compound of Example 32 was synthesized by carrying out reaction according to the method 
described in Example 31 . 

Example 32 

[0102] N^benzyl-N 3 -^ H-indazol-5-yl)-1 ,3-propanediamine 
20 1 H-NMR (DMSO-cy 8; 1 .88 (2H, dq, J=6.5, 6.5Hz), 2.82 (2H, t, J=6.5Hz), 3.24 (2H, t, J=6.5Hz), 3.82 (2H, S), 6.77-6.86 
(2H, m), 7.23-7.35 (7H, m), 7.88 (1H, brs). 

Example 33 

2* Synthesis of 3-hydroxy-N-(1 H-inda20l-5-yl)propanamide 

[0103] To a solution of 3-(benzyloxy)-N-(1 H-lndazol«5-yl)propanamtde (500 mg, 1.69 mmol) In methanol (100 ml) 
were added 1 N-hydrochloric acid and 1 0% Pd-C (70 mg), and catalytic reduction was carried out at ordinary temper- 
ature and atmospheric pressure. After completion of the reaction, the catalyst was filtered off and the nitrate was 
30 concentrated under reduced pressure. The resulting residue was dissolved in a mixture of chloroform and methanol, 
followed by adding thereto hexane. The solid precipitated was collected by filtration and dried under reduced pressure 
to obtain 3-hydroxy-N-(1H-lndazol-5-yl)propanamide (201 mg, 58%). 

1 H-NMR (DMSO-cy 5; 2.47 (2H, t, J=6.4Hz), 3.71 (2H, t, J=6.4Hz), 7.42 (1 H, dd, J=1 .7, 8.8Hz), 7.46 (1H, d, J=8.8Hz), 
8.00 (1 H, s), 8.14 (1 H, s), 9.94 (1 H, brs). 

35 

Example 34 

Synthesis of 4-(1H-indazol-5-ylamlno)-4-oxobutanolc acid 

40 [0104] Phthallc anhydride (627 mg, 8.26 mmol) was added to a solution of 5-amlnolndazole (1 .0 g, 7.51 mmol) In 
acetone (60 ml) at room temperature, and the resulting mixture was refiuxed for 4 hours. The solid precipitated was 
collected by filtration and dried under reduced pressure to obtain 4-(1H-lndazol-5-y1amlno)-4-oxobutanolc acid (1.79 
g, 100%). 

Melting point: 218-220°C (decomp.) 

45 

Example 35 

Synthesis of NS-benzyl-N^IH-indazol-S-yO-N^methylgiycinamide 

so (a) Synthesis of 2-ch ioro-N-(1 H-indazol-5-y()acetamide 

[0105] Chloroacetyl chloride (3.14 ml, 39.4 mmol) was added to a solution of 5-amlnolndazole (5.0 g, 37.5 mmol) In 
tetrahydrofuran (100 ml) at room temperature, followed by adding thereto a solution of triethylamlne (5.76 ml, 41.3 
mmol) in tetrahydrofuran (30 ml) at 0°C, and the resulting mixture was stirred at 0°C for 30 minutes. Subsequently, a 
55 saturated aqueous sodium carbonate solution and then water were added to the reaction solution, followed by extraction 
with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate and distilled under reduced pressure 
to remove the solvent, and the resulting residue was suspended in ethanol and stirred, followed by filtration. To a 
solution of the solid collected by the filtration and dissolved In a mixture of tetrahydrofuran (25 ml) and methanol (25 
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ml) was added a 2N-aqueous lithium hydroxide solution (9.3 ml) at 0°C, and stirred at room t mp ratur for30 minutes. 
Then, the reaction solution was poured Into water and extracted with ethyl acetate. The organic layer was washed with 
a saturated aqu ous sodium chloride solution and th n dried ov r anhydrous magnesium sutfat . The solvent was 
distilled off under reduced pressure to obtain 2<hloro-N-(1H-lndazol-5-yl)acetamlde (1 .90 g, 46%). 
5 1 H-NMR (DMSO-de) 5; 4.25 (2H, s), 7.41 <1H, d, J=9.0Hz), 7.48 (1 H, d, J=9.0Hz), 8.03 (1 H, s), 8.11 (1 H, s), 10.29 (1 H, 
s), 13.01 (1H, brs). 

(b) Synthesis of N^benzyl-N^CIH-lndazol-S-yO-N^methylglycinamlde 

io [0108] 2-Chloro-N-(1H-lndazol-5-yl)acetamlde (300 mg, 1.43 mmol) was added to N-benzylmethylamine (1 ml) at 
room temperature and stirred at 80° C for 30 minutes. Then, ethyl acetate was added to the reaction solution to effect 
suspension. The solid precipitated was collected by filtration and purified by a silica gel column chromatography (eluent: 
chloroform/methanol = 50/1) to obtain N^benzyl-N 1 ^! H-lndazol-5-yl)-N 2 «methylglydnamide (163 mg, 39%). 
Melting point: 159-1 60°C 

15 [01 07] The following compounds of Example 36 and Examp le 37 were synthesized by carrying out reaction according 
to the method described In Example 35. 

Example 36 

20 [0108] N 2 -benzy1-N 1 -(1 H-lndazol-5-yl)glyclnamlde 
Melting point: 256-258°C (decomp.) 

Example 37 

25 [0109] N-(1 H-indazol-5-yl)-2-(l -piperidinyljacetamide 
Melting point: 1 89-1 90°C 

Example 36 

SO Synthesis of 4-[benzyl(methyl)amino]-N-(1H-lndazol-5-yl)butanamlde 

(a) Synth esis of 4-chloro-N-(1H-lndazol-5-yl)butanamlde 

[0110] Trlethylamlne (2.1 ml, 15 mmol) was added to a suspension of 5-amlnolndazole (1 .00 g, 7.51 mmol) In tet- 
3s rahydrofuran (10 ml) at room temperature, followed by adding thereto a solution of 4-chlorobutyryl chloride (1 .16 g, 
8.26 mmol) in tetrahydrofuran (5 ml) at0 c C, and the resulting mixture was stirred at 0°C for 1 hour. Then, a 1 N-aqueous 
sodium hydroxide solution was added to the reaction solution, followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous sodium chloride solution and dried over anhydrous magnesium sulfate. 
The solvent was distilled off under reduced pressure and the resulting residue was suspended in ethanol and stirred, 
40 followed by filtration. The solid collected by the filtration was dried under reduced pressure to obtain 4-chloro-N-(1 H- 
indazol-5-yl)butanamide (572 mg, 32%). 
Melting point: 160-1 61 °C 

(b) Synthesis of 4-[benzyI(methyl)amino]-N-(1H-indazol-5-yl)butanamide 

45 

[0111] 4-Chloro-N-(1H-lndazol-5-yl)butanamlde (300 mg, 1 .26 mmol) was added to N-benzylmethylamlne (1 ml) at 
room temperature and stirred at 80° C for 1 hour. Then, hexane was added to the reaction solution to effect suspension. 
The supernatant was removed and the resulting solid was purified by a silica gel column chromatography (eluent: 
chloroform/methanol = 40/1) to obtain 4-[benzyl(methyl)amino]-N-(1H-indazol-5-yl)butanamide (134 mg, 33%). 
so Melting point: 11 5-11 7°C 

Example 39 

Synthesis of N-methyMH-lndazol-5-amlne 

55 

(a) Synthesis of 2,2,2-trifluoro-N-(1H-indazol-5-yl)acetamide 

[0112] Trtfluoroacetlc anhydride (13.3 ml, 94.2 mmol) was added dropwlse to a solution of 5-amlnolndazole (5.00 g, 
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37.6 mmol) in pyridine (188 ml) at 0°C and stirred at 0°C for 1 .5 hours and then at room temperature for 2.5 hours. 
Subsequently, the reaction solution was concentrated and the resulting residue was poured Into water and extracted 
with ethyl acetate. The rganic layer was washed with 1N -hydrochloric acid and then a saturat d aqueous sodium 
chloride solution and dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure 
s to obtain 2,2,2-trlfluoro-N-(1 H-indazol-5-yl)acetamide (8.37 g, 97%). 
Melting point: 249-250°C (decomp.) 

(b) Synthesis of 2 ^^-trifluoro-N^IH-indazol-S-ylJ-N -methyl acetamide 

™ [0113] Potassium carbonate (415 mg, 3.00 mmol) and methyl iodide (0.20 ml, 3.21 mmol) were added to a solution 
of 2,2,2-tr1fluoro-N-{1 H-lndazol-5-y1)acetamlde (688 mg, 3.00 mmol) In N.N-dlmethylformamlde (4 ml) at room temper- 
ature and stirred overnight at room temperature. Then, the reaction solution was poured into water and extracted with 
ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solution and then dried over 
anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure and the resulting residue was 

f* purified by a silica gel column chromatography (eluent chloroform/methanol = 99/1) to obtain 2,2,2-trifluoro-ISKIH- 
lndazol-5-yO-N-methylacetamide (466 mg, 64%). 
Melting point: 172-174°C 

(c) Synthesis of N-methyHH-indazol-5-amine 

20 

[0114] Potassium carbonate (8.64 g, 62.5 mmol) was added to a solution of 2,2,2-trifluoro-N-(1H-inde^ol-5-yl)-N- 
methylacetamide (3.80 g, 1 5.6 mmol) in a mixture of methanol (95 ml) and water (1 6 ml) at room temperature, and the 
resulting mixture was refluxed for 1.5 hours. Then, the reaction solution was concentrated and the resulting residue 
was poured Into water and extracted with ethyl acetate. The organ ic layer was washed with a saturated aqueous sodium 
& chloride solution and then dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pres- 
sure to obtain N-methyl-1H-indazol-5-amlne (2.30 g, 100%). 
Melting point: 144-1 46°C 

[0115] The following compound of Example 40 was synthesized by carrying out reaction according to the method 
described In Example 1 , (a), except for using the N-methyMH-lndazol-5-amlne obtained In Example 39, as a starting 
so material. 

Example 40 

[0116] N-(1 -benzyl-4-plperldlnyl)-N-methyl-1 H-lndazol-5-amlne 
as Melting point: 1 52-1 54°C 

[0117] The following compound of Example 41 was synthesized by carrying out reaction according to the method 
described in Example 15, (a), except for using the N-(1 -benzyi-4-piperidinyl)-N -methyl- 1 H-indazol-5-amin a obtained 
In Example 40. as a starting material. 

to Example 41 

[0118] N-methyl-N-(4-plperldlnyl)-1 H-indazol-5-amlne 
Melting point: 1 75-1 77° C 

45 Example 42 

Synthesis of 5-(4-plperldiny1oxy)-1H-lndazole 

(a) Synthesis of tert-butyl 4-(1H-indazol-5-y1oxy)-1-piparidinecarboxylate 

so 

[0119] To a suspension of 1H-indazol-5-ol (134 mg, 0.999 mmol) In tetrahydrofuran (4 ml) were added tert-butyl 
4-hydroxy-1-plper1dinecarboxylate (201 mg, 0.999 mmol) and trlphenylphosphlne (262 mg, 0.999 mmol) at room tem- 
perature, followed by adding thereto diethyl azodlcarboxytate (0.46 ml, 1 .01 mmol) at 0°C, and the resulting mixture 
was stirred at 0°C for 30 minutes and then at room temperature for 4 hours. Subsequently, the solvent of the reaction 
55 mixture was distilled off under reduced pressure and the resulting residue was purified by a silica gel column chroma- 
tography (eluent: hexane/ethyl acetate = 7/3) to obtain tert-butyl 4-(1 HHnda20l-5-yloxy)-1 -pipertdinecarboxylate (77 
mg, 24%). 

1 H-NMR (QMSO-de) 8; 1 .42 (9H, s). 1 .47-1 .57 (2H, m), 1 .89 (2H, m), 3.16-3.24 (2H, m), 3.63-3.70 (2H, m). 4.49 (1 H, 
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m), 7.01 (1H, dd, J=9.0, 2.2Hz). 7.26 (1H, d, J=2.2Hz), 7.42 (1H, d, J=9.0Hz), 7.91 (1H, s), 12.89 (1H, brs). 
(b) Synthesis of 5-(4-piperldlnyloxy>-1H-indazol 

5 [0120] Trifluoroacetlc acid (0.20 ml, 2.60 mmol) was added to a solution of tert-butyl 4-(1 H-lndazol-5-yloxy)-1 -pipe- 
rldlnecarboxylate (70 mg, 0.221 mmol) In methylene chloride (5 ml) at room temperature and stirred overnight at room 
temperature. Then, the solvent of the reaction solution was distilled off under reduced pressure and the resulting residue 
was poured into a 1N-aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous sodium chloride solution and then dried over anhydrous magnesium sulfate. The 

10 solvent was distilled off under reduced pressure to obtain 5-{4-p!peridiny1oxy)-1 H-indazole (25 mg, 52%). 

1 H-NMR (DMSO-cy 5; 1 .49-1 .59 (2H, m), 1 .89-1 .98 (2H, m), 2.65-2.74 (2H, m), 2.99-3.05 (2H, m), 4.37-4.42 (1 H, m), 
7.00 (1H, dd, J=9.0, 2.4Hz), 7.23 (1H, d, J=2.2Hz), 7.42 (1H, d, J=9.0Hz), 7.91 (1H, s), 12.90 (1H, brs). 
[01 21 ] The followln g compounds of Example 43 and Example 44 were synthesized by carrying out reaction according 
to the method described in Example 42, (a). 

13 

Example 43 

[0122] 6-{[1-(Methyl6ulfonyl)-4-piperidinyl]oxy}-1 H-indazole 

1 H-NMR (DMSO-d 6 ) 5; 1.76 (2H, m), 1.98 (2H, m), 2.88 (3H, s), 3.11 (2H, m), 3.39 (2H, m), 4.50 (1H, m), 7.05 (1H. 
20 dd, J=2.2, 8.8Hz), 7.27 (1H, d, J=2.2Hz), 7.42 (1H, d, J=8.8Hz), 12.91 (1H, brs). 

Example 44 

[0123] 5-(Tetrahydro-2H-pyran-4-yloxy)-1 H-lndazole 

6 Melting point: 1 51 -152°C 

Example 45 

Synthesis of 5-[<4-benzyl-1 -piperazlnyl)carbonyl]-1 H-lndazole 

30 

[0124] To a solution of 1 H-indazole-5-carboxylic acid (400 mg, 2.47 mmol) In N.N-dimethylform amide (8 ml) were 
added 1-benzylplperazlne (435 mg 2.47 mmol), 1 -ethyl-3-(3*-dimethylamlnopropyl)carbodilmlde monohydrochlorlde 
(565 mg, 2.96 mmol), hydroxybenzotrlazole (367 mg, 2.72 mmol) and trlethylamlne (0.56 ml, 3.95 mmol), and the 
resulting mixture was stirred overnight at room temperature. Then, a 1 0% aqueous potassium hydrogensulfate solution 

3s was added to the reaction solution, followed by extraction with chloroform. A 1 N-aqueous sodium hydroxide solution 
was added to the aqueous layer, followed by extraction with chloroform. The combined organic layer was washed with 
a saturated aqueous sodium chloride solution and then dried over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: 
chloroform/methanol = 20/1) to obtain 5-[(4-benzyl-1 -pip erazinyl)carbonyl]-1 H-indazole (624 mg, 79%). 

40 1H-NMR (DMSO-de) 6; 2.38 (4H, br), 3.50 (6H, br), 7.20-7.35 (5H, m). 7.05 (1H, dd, J=2.2, 8.8Hz), 7.34 (1H, dd, J=1 .5, 
8.4Hz), 7.56 (1H, d, J=8.4Hz), 7.81 (1H, brs), 8.13 (1H, brs), 13.23 (1H, brs). 

[0125] The following compound of Example 46 was synthesized by carrying out reaction according to the method 
described in Example 15, (a), except for using the 5-[(4-benzyl-1-piperazinyl)carbonyl]-1 H-indazole obtained in Exam- 
ple 45, as a starting material. 

43 

Example 46 

[0126] 5-(1-Piperazinylcarbonyl)-1 H-indazole 
Melting point: 190-1 91 °C 

so [0127] The following compound of Example 47 was synthesized by carrying out reaction according to the method 
described In Example 31, except for using the 5-[(4-benzyl-1 -piperaziny l)carbony I]- 1 H-indazole obtained in Example 
45, as a starting material. 

Example 47 

55 

[0128] 5-[(4-benzyM -piperazinyl)methyl]-1 H-lndazole 
Melting point: 147-1 49°C 
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Example 48 

Synthesis of 1-benzyl-N-(1H-lndazol-5-yO-4«i3lperldinecarb xamid 

5 [0129] Thionyl chloride (10.5 ml) was added to 1-benzyl-4-plperidlnecarboxyllc acid (4.S5 g, 22.1 mmol), and the 
resulting mixture was refluxed for 2 hours. The reaction solution was distilled under reduced pressure to remove the 
solvent. To a solution of the resulting residue in methylene chloride (65 ml) were added 5-aminoindazole (4.41 g, 33.2 
mmol), trlethylamine (1.8 ml), pyridine (30 ml) and a catalytic amount of 4-dimethylamlnopyridine at 0*C, and then 
stirred at room temperature for 3 hours. Then, the reaction solution was poured Into a 1 N-aqueous sodium hydroxide 

10 solution and extracted with chloroform. The organic layer was washed with a saturated aqueous sodium chloride so- 
lution and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the 
resulting residue was purified by a silica gel column chromatography (eluent: chlorofomVmethanol = 20/1) to obtain 
1 -benzyl-N-(1H-lndazol- 5-yl>4-plperidlnecarboxamide (2.2 g, 30%). 

1 H-NMR (DMSO-d e ) 8; 1.58-1.80 (4H, m), 1 .94 (2H, br), 2.31 <1H, br), 2.86 (2H, br), 3.45 (2H, s), 7.24-7.27 (5H, m), 
is 7.39 (1H, d, J-9.2HZ), 7.44 (1H, d, J=9.2Hz), 7.97 (1H, S), 8.12 (1H, S), 9.92 (1H, s), 12.93 (1H, brs). 

[0130] The following compound of Example 49 was synthesized by carrying out reaction according to the method 
described In Example 16, (a), except for using the 1-benzyl-N-(1H-lndazol-5-yl)-4-plperldlnecarooxamlde obtained In 
Example 48, as a starting material. 

20 Example 49 

[0131 ] N-(1 H-lndazol-5-yl)-4-plperWlnecarboxamlde 1 H-NMH <DMSO-d e ) 5; 1 .40-1 .75 (4H, m), 2.30-2.55 (3H, m), 
2.97 (2H, d, J=12.3Hz), 7.40 (1H, dd, J=1.7, 8.8Hz), 7.44 (1H r d, J=8.8Hz), 7.98 (1H, s), 8.12 (1H, s), 9.78 (1H, s), 
12.94 (1H, brs). 

25 

Example 50 

Synthesis of N-(1H-indazol-5-yl)-1-(methylsuffonyl)-4-piperidinecarboxamide 

30 [0132] A catalytic amount of N,N-dimethytformamlde and a solution of oxalyl dichlorlde (0.367 g, 2.89 mmol) in meth- 
ylene chloride (3 ml) were added to a solution of 1«(methylsulfonyl)-4-piperidinecartooxylic acid (500 mg, 2.41 mmol) 
in methylene chloride (7 ml), and the resulting mixture was stirred at room temperature for three and a half hours. The 
reaction solution was distilled under reduced pressure to remove the solvent, and a solution of the resulting residue 
In methylene chloride (5 ml) was added to a solution of S-amlnolndazole (322 mg, 2.42 mmol) and trlethylamine (0.67 

ss ml, 4.8 mmol) In methylene chloride (10 ml) at 0°C and stirred overnight at room temperature. Then, the reaction 
solution was poured Into a saturated aqueous sodium hydrogen cartoon ate solution and the organic solvent was distilled 
off under reduced pressure. The solid precipitated was collected by filtration and suspended in methanol, and the 
resulting suspension was stirred at 50°C, followed by filtration. The solid collected by this filtration was dried under 
reduced pressure to obtain N-(1H-indazol-5-y!)-1-(methylsulfonyO>4-piperidinecarboxamide (670 mg, 86%). 

40 Melting point: 291-293«C (decomp.) 

[0133] The following compound of Example 51 was synthesized by carrying out reaction according to the method 
described In Example 50. 

Example 51 

45 

[0134] N-(1 H-indazol-5-y0tetrahydi^2H-pyran-4-<»rboxamlde 

Melting point: 286-288°C (decomp.) 
[0135] The following compound of Example 52 was synthesized by carrying out reaction according to the method 
described in Example 31, except for using the 1 -benzyl-N-(1H-indazol-5-yl)-4-piperidinecarboxamids obtained in Ex- 
50 ample 48, as a starting material. 

Example 52 

[01 36] 5-[(1 -BenzyI-4-plperldlnyl)methyl|-1 H-lndazol-S-amlne 
55 1 H~NMR (DMSO-dte) 8; 1.13-1 .30 (2H, m), 1 .57 (1H, br), 1 .75 (2H, br), 1 .88 (2H, br), 2.80 (2H, br), 2.87 (2H. dd, J=6.1 , 
6.1Hz), 3.42 (2H, s), 5.33 (1H. dd, J=6.1 , 6.1 Hz), 6.57 (1H, brs), 6.82 (1H, dd, J=2.2, 9.0Hz), 7.17-7.40 (6H, m), 7.71 
(1H, s), 12.55 (1H, brs). 

[0137] The following compound of Example 53 was synthesized by carrying out reaction according to the method 
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described in Example 15, (a), except for using th 5-[(143enzyl-4-plperidinyl)m8thyl]OH-indazol-5-amin obtained in 
Example 52, as a starting material. 

Example 53 

[0138] N-(4-plperldlnylmethyl)-1H-lndazol-5-amlne *H-NMR (DMSO-d 6 ) S; 0.95-1.15 (2H, m), 1.55-1.72 (2H, m), 
2.35-2.55 (2H, m), 2.85 (2H, d, J=5.9Hz), 2.94 (2H. d, J=12.1Hz), 3.16 <1H. s), 5.33 (1H, t, J=5.9Hz), 6.57 (1H, d. 
J=2.0Hz), 6.82 (1H. dd, J=2.0, 9.0Hz), 7.24 (1H, d, J=9.0Hz), 7.72 (1H, s), 12.56 (1H, brs). 

[0139] The following compound of Example 54 was synthesized by carrying out reaction according to the method 
described in Example 31, except for using the N-(1H-indazol-5-yl)-1-(methylsulfonyl)-4-plperidinecarboxamide ob- 
tained in Example 50, as a starting material. 

Example 54 

[0140] N-U1 -(methylsufonyl)-4-plperidlnyl]methyl}-1 H-lndazol-5-amlne 

Melting point: 262-263°C (decomp.) 
[0141] The following compound of Example 55 was synthesized by carrying out reaction according to the method 
described in Example 31 , except for using the N-(1 H-lndazol-5-yl)tetrahydro-2H-pyran-4-carboxamide obtained In Ex- 
ample 51 , as a starting material. 

Example 55 

[0142] N-(tetrahydro-2H-pyran-4-ylmethyl)-1 H-indazol-5-arnlne 

Melting point: 293-294 c C (decomp.) 
[0143] The following compounds of Example 56 and Example 57 were synthesized by carrying out reaction according 
to the method described in Example 45. 

Example 56 

[0144] N-<1 -benzyl-4-piperidinyl)-1 H-indazole-5-carboxamide 
Melting point: 240-242°C (decomp.) 

Example 57 

[0145] N-tetrahydro-2H-pyran-4-yl-1H-lndazole-5-carboxamlde 
Melting point: 285-286°C 

1 H-NMR <DMSO-d 6 ) 5; 1 58 (2H, dddd, J=4.3, 11.9, 11.9, 11.9Hz), 1.72-1.82 (2H, m), 3.38 (2H, ddd. J=2.0, 11.9, 
11.9Hz), 3.80-3.93 (2H, m), 3.9-4.10 (1H, m), 7.55 (1H. d. J=8.8Hz), 7.84 (1H, dd, J=1.7, 8.8Hz), 8.30 (1H, s), 8.32 
(1H, s), 13.26 (1H, s). 

[0146] The following compound of Example 58 was synthesized by carrying out reaction according to the method 
described in Example 16, (a), except for using the N-(1-benzyl-4-piperidinyl)-1H-jndazole-5-carboxamide obtained in 
Example 56, as a starting material. 

Example 58 

[0147] N-(4-plperidlnyl)-1 H-indazole-5-carboxamlde 

Melting point: 273-275°C (decomp.) 
[0148] The following compound of Example 59 was synthesized by carrying out reaction according to the method 
described in Example 20, except for using the N-(4-piperidinyi)-1H-indazole-5-carboxamicte obtained in Example 58, 
as a starting material. 

Example 59 

[0149] N-[1-(methylsurfonyl)-4-plperldlnyl]-1H-lndazole-5-carboxamlde 

1 H-NMR (DMSO-d 6 ) S; 1.63 (2H, m), 2.86 (2H, m), 3.55 (2H, m), 3.95 <1H, m), 7.57 (1H, d, J=8.8Hz), 7.82 (1H, d t 
J=8.8Hz), 8.20 (1H, s), 8.32 (1H, S), 8.35 (1H, d, J=9.6HZ), 13.26 (1H, S). 

[0150] The following compounds of Example 60 and Example 61 were synthesized by carrying out reaction according 
to the method described In Example 27. 
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Example 60 

[0151] 2-(1-Benzyl-4-piper1dinyl)-N-(1H-lndazol-5-yl)acetamld 
Melting point: 195-1 97° C 

Example 61 

[0152] 2-(1 -Benzyl-4-piperldinylidene)-N-(1 H-indazol-5-yl)acetamide 
Melting point: 1 69-1 72° C 

[0153] The following compound of Example 62 was synthesized by carrying out reaction according to the method 
described In Example 15, (a), except for using the 2-(1-benzyl-4-plperidlnyl)-N-(1H-lnda2ol-5-yi)acetamide obtained 
in Example 60, as a starting material. 

Example 62 

[0154] N-(1 H-lnda2ol-5-yl)-2-(4-plperldlnyl)acetamlde 

1 H-NMR (DMSO-de) 6; 1.08 (2H, m), 1.56 (2H, m), 1.82 (1H, m), 2.18 (2H, d, J=7.2Hz), 2.42 (2H, m), 2.86 (2H, m), 
7.40 (1H, dd, J=1 .6, 8.8Hz), 7.43 (1H, d, J=8.8Hz), 7.98 (1H P 8), 8.11 (1H, s), 9.84 (1H, s), 12.96 (1 H, a) . 

The following compound of Example 63 was synthesized by carrying out reaction according to the method de- 
scribed In Example 19, except for using the 2-{1-benzyl-4-plperldlnyl)-N-(1H-lndazol-5-yl)acetamlde obtained In Ex- 
ample 60, as a starting material. 

Example 63 

[0155] N-[2-(1 -benzyl4-piperidinyl)ethyl]-1 H-indazol-5-amine 
Melting point: 117-118'C 

[0156] The following compound of Example 64 was synthesized by carrying out reaction according to the method 
described In Example 15, (a), except for using the N-[2-(1 -benzyl-4-piperldiny1)ethyl]-1 H-lndazol-5-amine obtained In 
Example 63, as a starting material. 

Example 64 

[0157] N-[2-(4-plperldlnyl)ethyl]-1HHndazol-6-amlne 
Melting point: 184-1 86°C (decomp.) 

Example 65 

Synthesis of N-(1H-lndazol-5-ylmethyl)-4-plpei1dlnecarboxamlde 

(a) Synthesis of 1-(1H-lndazol-5-yt)methan amine 

[0156] Asolutlon of 1 H-lndazole-5-carbonltrtle (100 mg, 0.699 mmol) in tetrahydrofuran (4 ml) was addedto asolutlon 
of lithium aluminum hydride (53 mg, 1 .40 mmol) in tetrahydrofuran (4 ml) at room temperature, and the resulting mixture 
was refluxed for 2 hours. Subsequently, water (0.053 mi), a2N-aqueous lithium hydroxide solution (0.106 ml) and 
water (0.21 2 ml) were added In that order to the reaction solution and stirred, followed by filtration. The solvent was 
distilled off under reduced pressure and the residue was dried under reduced pressure to obtain H-indazol-5-yl) 
methanamlne (97 mg, 94%). 

(b) Synthesis of tert-butyl 4{[(1H-inda2ol-5-ylmethyl)amino]carbonyl)-1-piperidinecarboxylate 

[0159] To a solution of 1-(1H-lndazol^5-yl) methanamlne (291 mg) in N,N-dimethylformamide (8 ml) were added 
1-(tert-butoxycarbony0-4-plper1dlnecarboxytlc acid (507 mg, 2.21 mmol), 1-ethyl-3-(3 , -dimethylamlnopropyl)carbodl- 
Imlde mon ©hydrochloride (578 mg, 3.02 mmol) and hydroxybenzotrlazole (229 mg, 251 mmol), and the resulting mix- 
ture was stirred at room temperature for 14 hours. Subsequently, a saturated aqueous sodium hydrogencarbonate 
solution and then water were added to the reaction solution, followed by extraction with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate and distilled under reduced pressure to remove the solvent The 
resulting residue was purified by a silica gel column chromatography (eluent: chloroform/methanol = 40/1 ). To a solution 
of the resulting solid In a mixture of methanol (1 ml) and tetrahydrofuran (1 ml) was added a 2N-aqueous lithium 
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hydroxide solution (0.68 mi), and th resulting mixture was stirred at room temperature for 30 minutes. Then, the 
reaction solution was poured Into water and extracted with ethyl acetate. The organic layer was dried over anhydrous 
magnesium sulfat and distill d under reduced pressure to rem v the solvent. The resulting residue was purified by 
a silica gel column chromatography (eluent chloroTorm/methanol = 30/1 ) to obtain tert-butyl 4{[(1 H-lndazol-5-ylmethyl) 
5 amlno]carbonyl}-1 -plperldinecarboxylate (1 79 mg). 

(c) Synthesis of N-(1H-indazol-5-ylmethylH-piperidinecarboxamide 

[0160] A 4N-hydrochlor1c acld/dloxane solution (2.0 ml) was added to tert-butyl 4{[(1H-lndazol-5-ylm ethyl) ami no] 
10 carbo ny I}- 1 -plperldinecarboxylate (160 mg, 0.446 mmol), and the resulting mixture was stirred at room temperature 
for 2 hours. Then, the reaction solution was poured Into a saturated aqueous sodium hydrogencarbonate solution and 
extracted with chloroform. The organic layer was dried over anhydrous magnesium sulfate and distilled under reduced 
pressure to remove the solvent. The resulting residue was recrystallized from a mixture of ethanol and diethyl ether to 
obtain N-(1 H-lndazol-5-ylmethyl)-4-plperldlnecarboxamlde (10 mg, 9%). 
15 1 H-NMR (DMSOd 6 ) 6; 1.42 (2H ( m), 2.22 (1H ( m), 2.42 (2H, m), 3.46 <2H, m), 4.30 (2H, d, J=5.9Hz), 7.23 (1H, d, 
J=8.7Hz), 7.46 (1H, d, J=8.7Hz), 7.55 (1H, s), 8.01 (1H, s), 8.23 (1H, t, J=5.9Hz), 13.00 (1H, s). 

Example 66 

20 Synthesis of 5-(4-benzyl-1-plperazlnyl)-1 H-lndazole 

(a) Synthesis of 5-(4-benzyM -plperazlnyl)-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazole 

[0161] To a solution of the 5-bromo-1-tetrahydro-2H-pyran-2-yM H-lndazole (250 mg, 0.889 mmol) obtained In Ref- 
25 erence Example 5 in toluene (12 ml) were added 1 -benzyl pip erazine (0.24 ml, 1 .35 mmol) and sodium tert-butoxide 
(128 mg, 1 .33 mmol) at room temperature. 

After deaeratlon, bls(trt-o-tolylphosphlne)-palladlum(ll) dlchlorlde (70 mg, 0.0691 mmol) was added thereto and the 
resulting mixture was stirred at 75*C for three and a half hours. Then, the reaction solution was poured into water and 
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solution and 
so then dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure and the resulting 
residue was purified by a silica gel column chromatography (eluent: chloroform/ethyl acetate = 5/2) to obtain 5-(4-ben- 
zyl-1-piperazlny I) -1-tetrahydro-2H-pyran-2-y 1-1 H-lndazole (183 mg, 55%). 

(b) Synthesis of S-(4-benzyM -plperazlnyl)-1 H-indazole 

35 

[0162] Acetic acid (2.6 ml) and water (0.7 ml) were added to a solution of 5-(4-benzyl-1-p!peraz!nyl)-1 -tetrahydro- 
2H-pyran-2-yl-1 H-indazole (100 mg, 0.266 mmol) in tetrahydrofuran (1 .3 ml) at room temperature and stirred 80°C for 
7 hours. Then, the reaction solution was concentrated and the resulting residue was diluted with ethyl acetate and 
washed with a saturated aqueous sodium hydrogencarbonate solution and then a saturated aqueous sodium chloride 

40 solution. The organic layer was dried over anhydrous sodium sulfate and distilled under reduced pressure to remove 
the solvent, and the resulting residue was purified by a thin-layer chromatography (eluent: ch I oroform/m ethanol = 95/5) 
to obtain 5-(4-be nzy I- 1-plperaz I ny I)- 1 H-lndazole (37 mg, 47%). 

Melting point: 196-198°C (decomp.) 
[0163] The following compound of Example 67 was synthesized by carrying out reaction according to the method 

43 described In Example 66. 

Example 67 

[0164] 5-(4-Morpholinyl)-1 H-indazole 
50 1 H-NMR (DMSO-d 6 ) 5; 3.02-3.05 (4H, m), 3.73-3.76 (4H, m), 7.08 (1 H, m), 7.18 (1 H, dd, J=9.2, 2.2Hz), 7.41 (1 H, d, 
J=9.0Hz), 7.89 (1 H, s), 12.80 (1H, brs). 

[0165] The following compound of Example 68 was synthesized by carrying out reaction according to the method 
described In Example 15, (a), except for using the 5-(4-benzyl-1-plperazlnyl)-1 H-lndazole obtained In Example 66, as 
a starting material. 

55 

Example 68 

[0166] 5-(l-Plperazlnyl)-1 H-lndazole 
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1 H-NMR (DMSO-de) 5; 2.85-2.86 (2H, m) t 2.95-2.98 (2H. m), 3.06 (1H. m). 7.05 (1 H, brs), 7.14-7.16 (1 H, m). 7.39 (1 H, 
d, J=9.0Hz), 7.87 (1H, s), 12.79 (1H, brs). 

Example 69 

Synthesis of 2-(1H-lndazol-5-ylamlno)-N,N-. dlmethytbenzamlde 

[0167] To a solution of 2-(1H-lndazol-5-ylamino)benzob acid (80 mg, 0.31 6 mmol) in N ( N-dlmethyiformamido (0.5 
ml) were added 1-ethyl-3-(3'-dlmethylamlnopropyl)carbodllmlde monohydrochlorlde (73 mg, 0.379 mmol), hydroxy- 
benzotrlazole (58 mg, 0.379 mmol) and a 40%-aqueous dlmethy lamina solution (1 07 mg f 0.948 mmol), and the resulting 
mixture was stirred at room temperature for 4 hours. Then, a 5%-aqueous sodium hydrogencarbonate solution was 
added to the reaction solution, followed by extraction with a mixed solvent of ethyl acetate and toluene. The organic 
layer was washed with a 5%-aqueous sodium hydrogencarbonate solution and then a 5%-aqueous sodium chloride 
solution and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the resulting 
residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetata/methanol = 1/1/0.05) to 
obtain 2-(1H-lndazol-6-ylamlno)-N,IM-dlmethylbenzamlde (69 mg, 67%). 

Melting point: 234-23S°C (decomp.) 
[0168] The following compounds of Example 70 to Example 73 were synthesized by carrying out reaction according 
to the method described in Example 1 , except for using 1 H-indazol-4-amine as a starting material. 

Example 70 

[0169] N-<1 -benzyl-4-p(peridlnyl)-1 H-lndazol-4-amine 1 H-NMR (DMSO-de) 5; 1 .45-1 .57 (2H, m), 1 .93-2.01 (2H, m), 
2.05-2.13 (2H, m), 2.80-2.87 (2H, m), 3.32-3.42 (1H, m), 3.49 (2H, S), 5.90 (1H. d, J=8.1Hz), 6.05 (1H, d, J=7.9Hz), 
6.62 (1H, d, J=7.9Hz), 7.03 (1H, t, J=7.9Hz), 7.22-7.36 (5H, m), 8.18 (1H, br), 12.64 (1H, b). 

Example 71 

[01701 N-[1-(2-phenethyl)-4-plperldlnyl)-1H-lndazol-4-amlne 
Melting point: 196-198°C (decomp.) 

Example 72 

[0171] N-(1-benzyl-4-plper1dlnyl)-1H-lndazol-4-amine dihydrochlorlde 
Melting point: 257-260«C (decomp.) 

Example 73 

[0172] N-[1-(2-phenethyl)-4-piperidlnyl]-1 H-indazol-4-amlne dimethanesutfonate 

Melting point: 213-215°C (decomp.) 
[0173] The following compounds of Example 74 and Example 76 were synthesized by carrying out reaction according 
to the method described In Example 1 5, except tor using N-(1 -benzyl-4-plperldlnyl)-1 H-lndazol-4-amlne as a starting 
material. 

Example 74 

[0174] N-(4-plperldlnyf)-1 H-lndazol-4-amlne 

1 H-NMR (DMSO-cy 5; 1.57-1.69 (2H, m), 2.05-2.12 (2H, m), 2.88-2.98 (2H, m), 3.23-3.31 (2H, m), 3.60-3.71 (1H, m), 
6.1 0 (1 H, d, J=8.1Hz), 6.12 (1 H, d, J-7.5Hz), 6.67 (1 H, d f J=8.0Hz). 7.06 (1 H, dd, J=7.5, 8.0Hz), 8.21 (1 H, d, J=12Hz), 
12.7 (1H,b). 

Example 75 

[0175] N-<4-plper1dInyO-1 H-lndazol-4-amlne dihydrochlorlde 
Melting point: 270-271 °C 

[0176] The following compounds of Example 76 and Example 77 were synthesized by carrying out reaction according 
to the method described in Example 1 , except for using 1 H-indazol-6 -amine as a starting material. 
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Example 76 

[0177] N-(1-benzyl-4-plperldinyl)-1H-lnda2ol-6-amin 1 H-NMR (DMSO-d B ) 8; 1.35-1.47 (2H, m), 1 .89-1 .97 <2H, m), 
2.04-2.14 (2H P m) p 2,75-2.83 (2H, m), 3.17-3.27 (1H, m), 3.48 (2H, s), 5.66 (1H, d p J=7.5Hz) ( 6.34 (1H, br), 6.52 (1H, 
dd p J=1.8, 8.9Hz), 7.21-7.34 (5H P m), 7.36 (1H P dd p J=8.9Hz), 7.71 (1H, s), 12.26 (1H, br). 

Example 77 

[0178] N-(1-benzyl-4-plperldlnyl)-1H-lndazol-6-amlnedlhyclroch!oride 

1 H-NMR (DMSO-dg) 5; 1 .88-2.1 9 (4H, m), 2.95-3.43 (4H, m), 3.55-3.86 (1 H, m), 4.26-4.35 (2H , m), 6.80-7.1 0 (2H, m), 
7.44-7.48 (3H, m), 7.58-7.68 {3H, m), 8.06-8.09 (1H> m), 11.0 (1H, br). 

[01 79] The following compounds of Example 78 and Example 79 were synthesized by carrying out reaction according 
to the method described in Example 15, except for using N-(l-benzyl-4-piperidinyl)-l H-indazol-6-amlne as a starting 
material. 

Example 78 

[0180] N-(4-piperidinyQ-1 H-lndazol-6-amine 
Melting point: 196-197°C (decomp.) 

Example 79 

[0181] N-(4-piperidinyl)-1H-indazol-6-amine d .hydrochloride 

1 H-NMR (DMSO-dfi) 5; 1 .74-1 .88 (2H, m), 2.05-2.13 (2H, m), 2.89-3.02 (2H, m), 3.28-3.36 (2H, m), 3.65-3.74 (1 H, m), 
6.93 (1H, br), 7.05 (1H, br), 7.68 (1 H, d, J=8.9Hz), 7.95 (1H, s), 8.90 (1H, br), 9.10 (1H, br), 13.30 (1H, br). 
[0182] The following compounds of Example 80 to Example 82 were synthesized by carrying out reaction according 
to the method described In Example 1 , except for using 1 -methyl-1 H-lndazol-5-amlne as a starting material. 

Example 60 

[0183] N-(1-benzyl-4-p(peridinyi)-1 -methyl-1 H-lndazol-5-amine 
Melting point: 11 6-11 7°C 

Example 81 

[0184] 1-Methyl-N-[1-(2-phenylethyl)-4-plperldlnyi]-1H-lndazol-5-amlne 
[0185] N-(1 -benzyl-4-piperidinyl)-1 H-benzimidazol-5-amine 

1 H-NMR (DMSO-cfe) 8; 1 .31-1 .41 (2H, m). 1 .92-1 .98 (2H, m), 2.06-2.1 3 (2H, m). 2.48-2.53 (2H , m). 2.69-2.75 (2H, m), 
2.88-2.92 (2H p m), 3. 16(1 H,m)>3.91 (3H, s), 5.17 (1 H, d, J=8.3Hz) p 6.64 (1 H, d, J=1 .8Hz), 6.85 (1 H, dd p J=9.0, 1 .8Hz), 
7.14-7.29 (5H P m), 7.33 (1H, d, J=9.0Hz), 7,68 (1H, s). 

Example 82 

[0186] N-(1 -benzyl-4-piperidinyl)-1-methy]-1 H-indazol-5- amine dihydrochloride 
[0167] N-(1 -benzyl-4-plperldlnyl)-1 H-benzlmldazol-5-amlne 

1 H-NMR (DMSO-de) 5; 2.12 (4H, m), 2.71-3.66 (5H, m), 4.05 (3H, s), 4.05-4.41 (2H, m), 7.43-7.57 (5H, m), 7.67-7.79 
(2H, m), 8.13 (1H, s), 10.87 (1H, brs). 

[0188] The following compounds of Example 83 and Example 84 were synthesized by carrying out reaction according 
to the method described in Example 15, except for using N-(1-benzyl-4-piperidinyl)-1 -methyl-1 H-indazol-5-amine as 
a starting material. 

Example 63 

[0189] 1 -Methyl-N-(4-p!perldlnyl)-1 H-lndazol-5-amlne 
Melting point: 111-113°C 
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Example 84 

[0190] 1-Mathyl-N-(4-pip rldinyl)-1 H-indazoi-5-amine di hydrochloride 

1 H-NMR (DMSO-de) 8; 1 .92-2.12 (4H, m), 2.86-2.90 (2H, m>, 3.32-3.36 (2H, m), 3.71 (1 H, m), 7.44 (1 H, brs), 7.67-7.69 
(1H, m), 7.88 (1 H, m), 8.17 (1H, s), 8.68 (1H, m), 9.13 (1H, m). 

[0191 ] The following compounds of Example 85 and Example 86 were synthesized by carrying out reaction according 
to the method described in Example 1 , except for using 2-methyi-2H-indazol-5-amine as a starting material. 

Example 85 

[0192] N-(1-benzyl-4-piperidlnyl)-2-methyl-2H-lndazol-5-amlne 
Melting point: 108-1 10° C 

Example 86 

[0193] N-<1 -benzyl-4-pfeeridlnyl)-2-methyl-2H-lndazol-5-amlne dlhydrochlorlde 

1 H-NMR (DMSO-de) 8; 2.12 (4H, m) f 2.93-3.65 (5H t m), 4.17 (3H, s), 4.17-4.41 (2H, m), 7.24-7.28 (1H, m), 7.43-7.66 
(6H, m), 7.69-7.73 (2H P m), 8.44 (1H, s), 10.84 (1H t brs). 

[01 94] The following compounds of Example 87 and Example 88 were synthesized by carrying out reaction according 
to the method described In Example 15, except for using N-(1-benzyl-4-plpertdlnyl)-2-methyl-2H-Indazol-5-amine as 
a starting material. 

Example 87 

[01 95] 2-Methyl-N-(4-piperidinyl)-2H-indazol-5-amine 
Melting point: 144-1 47°C 

Example 88 

[01 96] 2-Methyl-N-(4-piperldinyi)-2H-indazol-5-amine dlhydrochlorlde 

1 H-NMR (DMSO-dg) 5; 1 .95-2.26 (4H. m), 2.86-2.90 (2H, m), 3.32-3.36 (2H, m), 3.71 <1H, m), 4.18 <3H, s), 7.30-7.33 
(1H. m), 7.73-7.86 (1H,m), 8.48 (1H,s), 8.89 <1H, m), 9.20 (1H, m). 

[0197] The following compounds of Example 89 to Example 91 were synthesized by carrying out reaction according 
to the method described In Example 1 , except for using 3-methyt-1 H-lndazol-5-amlne as a starting material. 

Example 89 

[0198] N-<1 -benzyl-4-plperldlnyl)-3-methyl-1 H-lndazol-5-amlne 
Melting point: 160-162°C 

Example 90 

[0199] 3-Methyl-N-[1 -(2-phenyl ethyl) -4-piperidinyQ-1 H-indazol-5-amine 

1 H-NMR (DMSO-de) ft 1.31-1.41 (2H. m), 1.92-1.95 <2H, m), 2.08-2.14 (2H, m), 2.36 (3H, s), 2.48-2.53 (2H, m), 
2.70-2.75 (2H, m), 2.88-2.92 (2H, m), 3.16 (1H, m), 5.06 <1H, d, J=6.3Hz), 6.58 {1H, s), 6.78 (1H, dd, J=8.8, 2.0Hz), 
7.15-7.29 (6H, m), 12.11 (1H. brs). 

Example 91 

[0200] N-(1 -benzyt-4-pperidinyl)-3-methyl-1 H-indazol-5-amine dlhydrochlorlde 

1 H-NMR (DMSO-de) 5; 2.13 (4H, m), 2.49 (3H, s), 2.92 (2H, m), 3.27-3.86 (3H, m), 4.23-4.41 (2H P m), 7.43-7.81 (9H, 
m), 10.86 (1H, brs). 

[0201 ] The followln g compounds of Example 92 and Example 93 were synthesized by carrying out reaction according 
to the method described In Example 15, except for using N-(1-benzyl-4-plperidlnyl)-3-methyl-1 H-lndazol-6-amlne as 
a starting material. 
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Example 92 

[0202] 3-Methyl-N-(4-plp ridinyl)-1H-lndazol-5-amlne 
Melting point: 175-1 77° C 

5 

Example 93 

[0203] 3-Methyl-N-(4-piperidinyl)-1 H-indazol-5-arnine dlhydrochloiide 

1 H-NMR (DMSO-d 6 ) d; 1.92-2.03 (4H, m), 2.50 (3H, s), 2.70-2.95 (2H, m), 3.33-3.88 (3H, m), 7.41-7.85 (3H, m), 
10 8.86-8.92 (1 H, m), 9.19 (1 H, m). 

[0204] The following compound of Example 94 was synthesized by carrying out reaction according to the method 
described In Example 1, (a), except for using 1H-benzimlda2ol-5-amlne as a starting material. 

Example 94 

13 

[0205] N-(1 -benzyl-4-plperldinyl)-1 H-benzlmldazol-5-amlne 

1 H-NMR (DMSO-de) 5; 1 .36-1 .39 (2H, m), 1 .90-1 .93 (2H, m), 2.03-2.1 0 (2H, m), 2.76-2.80 (2H, m), 3.19 (1 H, m), 3.46 
(2H, s), 551 (1H, brs), 6.53-6.59 (2H, m), 7.23-7.34 (6H, m), 7.84 (1H, bra), 11.81 (1H, bra). 

[0206] The following compound of Example 95 was synthesized by carrying out reaction according to the method 
so described In Example 15, (a), except for using N-(1-benzyl-4-plperldlnyl)-1H-benzlmldazol-5-amlne as a starting ma- 
terial. 

Example 95 

2s [0207] N-<4-piperidinyl)-1 H-benzimidazol-5-amine 

1 H-NMR (DMSO-de) 5; 1.14-1 .27 (2H, m), 1 .86-1 .89 (2H. m), 2.49-2.56 (2H. m), 2.92-2.98 (2H, m), 3.29 (1 H, m), 5.15 
(1H, brs), 6.53-6.66 (2H, m), 7.26 (1H, d, J=8.4Hz)> 7.84 (1H, brs), 11.81 (1H, brs). 

[0208] The following compound of Example 96 was synthesized by carrying out reaction according to the method 
described In Example 1, (a), except for using 1,2-benzlsoxazol-5-amlne as a starting material. 

30 

Example 96 

[0209] N-(1 -benzyl-4-plperldlnyl)-1 ,2-benzlsoxa20l-5-amlna 
Melting point: 89-90°C 

3s [0210] The following compound of Example 97 was synthesized by carrying out reaction according to the method 
described In Example 1 , (a), except for using 5-amlno-1 ,3-dihydro-2H-benzlmldazol-2-one as a starting material. 

Example 97 

40 [021 1 ] 5-[(1 -Benzyl-4-plperldlnyl)amlno]-1 ,3-dlhydro-2H-benzlmldazol-2-one 

1 H-NMR (DMSO-de) 5; 1 .32 (2H, m), 1 .84 (2H f m), 2.02 (2H, m), 2.74 (2H, m), 3.06 (1 H, m), 3.44 (2H, s), 4.94 (1 H, d, 
J=8.6Hz), 6.20 (1H, d, J=8.1Hz), 6.20 (1H, s), 6.59 (1H, d, J=8.1Hz), 7.25 (5H, m), 10.03 (1H, s), 10.17(1H, s). 
[0212] The following compound of Example 98 was synthesized by carrying out reaction according to the method 
described in Example 15, (a), except for using 5-[(1-benzyl-4-piperidinyl)amino]-1 f 3-dihydro-2H-benzimidazol-2-one 
as a starting material. 

Example 98 

[0213] 5-(4-Piperidinylamino)-1 ,3-dihydro-2H-benzimidazol-2-one 
so 1 H-NMR (DMSO-d 6 ) 8; 1 .14 <2H, m), 1.80 (2H, m), 2.48 <2H, m), 2.89 (2H, m), 3.11 (1H, brs), 4.92 (1H, d, J=7.9Hz), 
6.20 (1H, d, J=8.1Hz), 6.20 (1H, s), 6.59 (1H, d, J=8.1Hz), 10.03 (1H, s), 10.17 (1H, s). 

Example 99 

55 Synthesis of N-(1-propylpiperidin-4-yl)-1 H-indazole-5-carboxamide 

[0214] Acetic acid (0.048 ml) was added to a solution of the N-(4-piperkJinyl)-1 H-indazole-5-carboxamlde (40.0 mg, 
0.1 64 mmol) obtained In Example 58 in methanol (1 .2 mi), and the resulting solution was maintained at room temper- 
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attire for 30 minutes. Propionald hyd (48.0 mg, 0.826 mmoO was added to th solution and the resulting mixtur was 
maintained at room temperature for another 2 hours. Then, a solution of sodium cyanoborohydride (51.5 mg, 0.820 
mmol) in methanol (3.0 ml) was added drop wise thereto, and the resulting mixture was stirred for 1 6 hours while being 
maintained at room temperature. A 1 N-aqueous sodium hydroxide solution (0.8 ml) was added to the reaction solution, 

5 and the resulting mixture was stirred while being maintained at room temperature, and then was concentrated to dry- 
ness. The resulting crude product residue was purified by a silica gel column chromatography (eluent: chloroform/ 
methanol/aqueous ammonia = 20/1/0. 1 ) to obtain N-(1 -propylpiperidin-4-yl)-1 H-indazole-5-carboxamide (31 mg, 46%). 

MS:m/z= 287(M + 1) 

[0215] The following compounds of Example 1 0Oto Example 114 were synthesized by carrying out reaction according 
io to the method described in Example 99. 

Example 100 

[0216] N-(1 -buty1plpertdln-4-yl)-1 H-lndazole-5-carboxamide 
" MS:m/z=301 (M + 1) 

Example 101 

[0217] N-<1 -isobutylpiparidin-4-y1)-1 H-indazole-5-carboxamide 
20 MS:m/Z = 301 (M + 1) 

Example 1 02 

[0216] N-(1 -lsopentytplperldln-4-yl)-1 H-lndazole-5-carboxamlde 

6 MS:m/z = 315(M + 1) 

Example 1 03 

[0219] N-[1-(3 ( 3-dlmethylbutyl)plperldln-4-yi]-1H-lndazole-5-carboxamide 
so MS:m/z=329(M + 1) 

Example 1 04 

[0220] N-(1 -cydobutylplperidln-4-yl)-1 l-Mndazole-5-carboxamlde 
3s MS:m/z = 299(M + 1) 

Example 105 

[0221 ] N-(1 -cyclopentylpiperldin-4»yl)-1 H-indazole-5-carboxamide 
40 MS:m/Z = 313(M + 1) 

Example 106 

[0222] N-(1 -cycJohexy1piperidin-4-yi)-1 H-indazole-5-carboxamide 
« MS:m/z=327(M + 1) 

Example 107 

[0223] N-(1 -tetrahydro-2H-pyran-4-y1piperidin-4-yl)-1 H-indazole-5-carboxamide 
so MS:m/z = 329(M + 1) 

Example 108 

[0224] N-<1 '-methyl-1 ,4'-plperidln-4-y0-1 H-lndazole-6^carboxamide 
55 MS : m/z = 342 (M + 1) 
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Example 109 

[0225] N-(1 -cycloheptylplperidln-4-yl)-1 H-lndazola-S-carooxamide 
MS:m/z = 341 (M + 1) 

Example 110 

[0226] N-t1-(cyclopropylmethyl)piper1dln-4-yl]-1H-lndazole-5-carboxamlde 
MS:m/z=299(M + 1) 

Example 111 

[0227] N-[1 -(cyclohexyfcnethyl)plperldin-4-yl]-1 H-indazole-5-carboxamlde 
MS:m/z = 341 (M + 1) 

Example 112 

[0226] N-[1-(2-phenylethyl)plperldln-4-yO-1H-lndazo!e-5-carboxamide 
MS:m/z=349 (M + 1) 

Example 113 

[0229] N-(1 -methylplperfdin-4-yl)-1 H-indazole-5-carboxamide 

1H-NMR (DMSO-de) 8; 1.53-1.65 (2H, m), 1.73-1.81 (2H, m), 1.89-1.98 (2H, m), 2.16 (3H, S), 2.73-2.81 (2H, m), 
3.69-3.80 (1H, m), 7.55 (1H, d, J=8.8 Hz), 7.84 (1H, dd, J=8.8, 1.5Hz), 8.20 (1H. S), 8.22 (1H, d, J=7.6 Hz), 8.32 (1H P 
s), 13.25 (1H, br). 

Example 114 

[0230] N-(1 -lsopropylplperldln-4-yl)-1 H-inclazole-5-carboxamicte 

1 H-NMR (DMSO-d 6 ) 5; 0.97 (6H, d, J=6.6Hz), 1.47-1.59 (2H t m), 1.75-1.84 (2H, m), 2.12-2.21 (2H, m), 2.59 (1H, q, 
J=6.6 Hz), 2.76-2.83 (2H, m), 3.68-3.60 (1H, m), 7.55 (1H, d, J= 8.9 Hz), 7.84 (1H, dd, J=8.9, 1.7 Hz), 8.20 (1H, s), 
8.21 (1H, d, J=7.6 Hz), 8.31 <1H, S), 13.25 (1H, br). 

Example 115 

Synthesis of N-[1 -(but-2-enyl)piperidin-4-yl]-1H-indazole-5-carboxamide 

[0231] Potassium carbonate (55.0 mg, 0.398 mmol) and 1-chloro-2-butene (17.8 mg, 0.197 mmol) were added to a 
solution of the N-(4-plperldlnyl)-1H-lndazole-5-carboxamlde (40.0 mg, 0.164 mmol) obtained In Example 58 In N,N- 
dimethylformamide (1 .2 ml), and the resulting mixture was stirred for 20 hours while being maintained at room tem- 
perature. The reaction solution was filtered and the filtrate was concentrated to dryness. The resulting crude product 
residue was purified by a silica gel column chromatography (eluent: chloroform/methanol/aqueous ammonia = 20/1/0.1 ) 
to obtain N-[1-(but-2-enyl)piperidin-4-yl]-1 H-indazole-5-carboxamide (26 mg, 54%). 
MS:m/Z = 299 (M + 1) 

[0232] The following compounds of Example 1 1 6 to Example 1 34 were synthesized by carrying out reaction according 
to the method described In Example 115. 

Example 1 1 6 

[0233] N-[1 -(3-methylbut-2-enyl)piperidin-4-yl]-1 H-lndazole-5-cartooxamlde 
MS:m/z=313(M + 1) 

Example 117 

[0234] N-(1 -prop-2-yny1piperidin-4-yl)-1 H-indazole-5-cartooxamide 
MS:m/z=283 (M + 1) 



63 



EP 1 403 255 A1 

Example 118 

[0235] N-[1 -(2-hydroxyethyl)plperidin-4-yl]-1 H-indazole-5-carboxamide 
MS: m/z = 289 (M + 1) 

Example 119 

[0236] N^1-(2-hydroxypropyl)plperldin-^yl]-1H-lndazole-5-carboxamldo 
MS: m/z = 303 (M + 1) 

Example 1 20 

[0237] N-[1 -(2-hydroxy-2-methylpropyl)p^erldln-4-yl]-1 H-lndazoIe-5-carboxamlde 
MS : m/z = 31 7 (M + 1 ) 

Example 121 

[0236] N-[1 -(3-hydroxypropy()plperidin-4-y1]-1 H-indazole-6-carboxamkte 
MS : m/z = 303 (M + 1 ) 

Example 1 22 

[0239] N-[1 -(2-methoxyethyl)plper1din-4-yl]-1 H-indazole-5-carooxamide 
MS : m/Z = 303 (M + 1 ) 

Example 1 23 

[0240] IM-{1 «[2-(2-methoxyethoxy)ethyl]plperfdln-4-y1]-1 H-indazole-5-carboxamide 
MS: m/z = 347 (M + 1) 

Example 1 24 

[0241 ] N-[1 -(2-phenoxyethyl)plperidlrM-yl]-1 H-indazole-5-carboxamlde 
MS: m/z =365 (M + 1) 

Example 1 26 

[0242] N-[1 -(2-1luoroethyl)pipertdln-4-yl]-1 H-lndazole-5-carboxamlde 
MS: m/z =291 (M + 1) 

Example 126 

[0243] N-[1 -(2,2,2-trifluoroethy l)piperidin-4-y Q-1 H-indazo le-5-carboxamida 
MS: m/z = 327 (M + 1) 

Example 1 27 

[0244] N-{1 -(3 ^.S-trffluoropropyt^fperidin^-ylJ-l H-indazole-5-carboxamide 
MS: m/z =341 (M + 1) 

Example 128 

[0245] N-{1-(cyanomethyl)plperldln-4-yl]-1H-lndazole-5-carboxamlde 
MS: m/z =284 (M + 1) 

Example 129 

[0246] N-[ 1 -(2-cy anoethy l)pl pertdl n-4-yl}- 1 H-Indazole-5-carboxamkje 
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MS:m/2 = 298 (M + 1) 
Example 130 

5 [0247] N-[1-(2-amlno-2-oxoethyl)plperldin-4-yl]-1H-indazole-6-carboxanriide 
MS:m/z=302 (M + 1) 

Example 131 

10 [0246] N-[1-(2-oxopropyl)plperidin-4-yl)-1H-lndazole-5-carboxamide 
MS:m/z = 301 (M + 1) 

Example 132 

« [0249] N-{1 -[2-(dlmethylamlno)ethyl]plperldln-4-yl}-1 H-lndazole-5-carboxamlde 
MS:m/z = 316(M + 1) 

Example 133 

20 [0250] N-[1 -(cyclobutylmethyl)plperldin-4^yl]-1 H-lndazole-5-carboxamlde 
MS:m/z = 313(M + 1) 

Example 1 34 

2s [0251] N-[1-(tetrahydro-2H-pyr8Jv2-ylmtf^ 
MS : m/z = 343 (M + 1) 

[0252] The lollowlng compounds of Examples 135 and 136 were synthesized by carrying out reaction according to 
the method described in Example 45. 

SO Example 1 35 

[0253] N-(1 -phenylplperidln-4«yl)-1 H-Jndazoie-5-carboxamlde 
MS:m/z = 321 (M + 1) 

35 Example 136 

[0254] N-(1 -benzylpyrrolidin-3-yl)-1 H-indazole-5-carboxamide 
Melting point: 187-189°C 

[0255] The following compound of Example 137 was synthesized by carrying out reaction according to the method 
*o described In Example 15, (a), except for using the N-(1-benzylpyrrolldin-3-yl)-1 H-lndazole-5-cartooxamlde obtained in 
Example 136, as a starting material. 

Example 137 

45 [0256] N- (3-pyrrolldlnyl)-1H-lndazole-5<arboxamlde 1 H-NMR (DMSO-d 6 ) 8; 1.63-1.73 (1H, m), 1.93-2.02 (1H, m), 
2.65-2.78 (2H, m), 2.89-2.98 (2H, m)> 4.28-4.37 (1 H, m), 7.55 (1 H, d, J=8.9Hz), 7.85 (1 H, dd, J=1 .4, 8.9Hz), 8.20 (1 H, 
S), 6.31 (1H ( d, J=7.3 HZ), 8.33 (1H, s), 13.2 {1H, br). 

Example 1 38 

so 

Synthesis of N-(1-benzylpiperidin-3-yl)-1H-indazole-5-carboxamide 

(a) Synthesis of ethyl Vbenzyl-3-plperldlnecarboxylate 

55 [0257] Benzyl chloride (5.5 ml, 47.8 mmoi) and potassium carbonate (8.3 g, 60.1 mrnol) were added to a solution of 
ethyl 3-plperidinecarboxylate (6.55 g, 40.0 mmol) in N.N-dimethylfomriamide (20 ml), and the resulting mixture was 
stirred at 1 00°C for 10 hours. After completion of the reaction, the reaction solution was filtered and the filtrate was 
subjected to azeotroplc concentration with toluene. The resulting residue was purified by a sliica gel column chroma- 
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tography (eluent: n-hexane/ thyl acetate = 20/1) to obtain ethyl 1-benzyl-3-plp ridlnecarb xylate (7.45 g, 75.3%). 

(b) Synthesis of 1 -benzyl-3-plperidlnecarboxylic acid 

5 [0258] A 4N -aqueous sodium hydroxide solution (15 ml) was added to a solution of ethyl 1 -benzyl -3-piperid I necar- 
boxylate (7.00 g, 28.3 mmol) In a mixture of tetrahydrofuran (30 ml) and 1 ,4-dloxane (30 ml), and the resulting mixture 
was stirred at room temperature for 4 hours. After a 4N-aqueous sodium hydroxide solution (1 5 ml) was added again, 
the resulting mixture was stirred overnight at room temperature. After completion of the reaction, the reaction solution 
was neutralized by the addition of 2N-hydrochlorlc acid (1 5 ml) under ice-cooling and the resulting mixture was sub- 

10 jected to azeotropic concentration with toluene. 

The residue was suspended In ethanol, followed by filtration, and the filtrate was concentrated to obtain 1 -benzyl- 
3-piperidinecarboxylicacid (6.3 g, 100%). 

(c) Synthesis of tert-butyl 1 -benzyl-3-plperidlnylcarbamate 

15 

[0259] Trlethylamlne (0.38 ml, 2.73 mmol) and dlphenylphosphoryi azlde (0.602 g, 2.62 mmol) were added to a 
solution of 1 -benzyl-3-p(perldlnecarboxyflc acid (0.501 g, 2.28 mmol) In toluene (1 0 ml), and the resulting mixture was 
stirred for 2 hours with heating under reflux. The solvent was distilled off under reduced pressure and a solution of the 
resulting residue in tert-butanol (1 0 ml) was stirred for 4 hours with heating under reflux. The solvent was distilled off 
20 under reduced pressure and a 1 N -aqueous sodium hydroxide solution was added to the residue, followed by extraction 
with ethyl acetate (three times). The extract solution was dried over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure and the residue was purified by a silica gel chromatography (eluent hexane/ethyl acetate 
= 5/1) to obtain tert-butyl 1 -benzyi-3-piperidinyIcarbamate (0.475 g, 72%). 

6 (d) Synthesis of 1 -benzyl-3-piperidin amine di hydrochloride 

[0260] A 4N-hydrochlorlc acld/1 ,4-dioxane solution (4 ml) was added to a solution of tert-butyl 1 -benzyl -3- piper! dl- 
nylcarbamate (0.448 g, 1.54 mmol) in tetrahydrofuran (4 ml) and stirred overnight. After the solvent was distilled off 
under reduced pressure, diethyl ether was added to the residue to precipitate a solid, and the supernatant was decanted 
so and then dried under reduced pressure to obtain 1-benzyl-3-piperldinamine dihydrochloride (0.384 g, 95%). 

(e) Synthesis of N-(1-benzylplperidln-3-yO-1H-lndazole-5-carboxamlde 

[0261 ] The 1 H-lndazole-5-carboxyllc acid (0.225 g, 1 .39 mmol) obtained in Reference Example 1 , trlethylamlne (0.57 
3s ml, 4. 1 mmol), 1 -hydroxybenztrlazole (0.222 g, 1 .64 mmol) and 1 -ethyl-S-tS'-dimethylamlnopropyOcarbodilmlde mono- 
hydrochlorlde (0.314 g, 1.64 mmol) were added to a solution of 1 -benzyl-3-piperidlnamlne dihydrochloride (0.360 g, 
1 .37 mmol) in N,N-dimethylformamide (5 ml) and stirred overnight. The resulting mixture was added to a 1 N -aqueous 
sodium hydroxide solution and extracted three times with ethyl acetate, and the extract solution was dried over anhy- 
drous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was purified by a silica gel 
to chromatography (eluent: chloroform/methanoi = 20/1) to obtain N-(1 -benzylplperldln-3-yl)-1 H-indazole-5-carboxamlde 
(0.384 g, 83%). 

Melting point: 203-204*C 

Example 139 

45 

Synthesis of N-(3-piperidinyl)-1 H-indazole-5-carboxamide 

[0262] Ammonium formate (0.363 g) and 1 0% Pd-C (0.074 g) were added to a suspension of the N-(1 -benzylpiperidin- 
3-yl)-1 H-indazole-5-carboxamide (0.357 g, 1 .06 mmol) obtained in Example 138 in ethanol (1 0 ml), and the resulting 
mixture was stirred for 4 hours with heating under reflux. The resulting solution was filtered by the use of Celite and 
then the solvent was distilled off from the filtrate to obtain a solid. The solid obtained was suspended in ethyl acetate, 
stirred to be washed, collected by filtration and dried under reduced pressure to obtain N-(3-plperldlnyl)-1 H-lndazole- 
5-carboxamlde (0.250 g, 96%). 
Melting point: 266-266«C. 

ss 
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Example 140 

Synthesis of N-(1-methylplp ridln-3-yl)-1H-indazole-5-carboxamlde 

[0263] Acetic acid (0.12 ml, 2.1 mmol) was added to a suspension of the N-(3-plperidlnyl>-1H-lnda2o!e-5-carboxa- 
mlde (0.100 g, 0.409 mmol) obtained In Example 139 and paraformaldehyde (0.101 g, 3.34 mmol) In methanol (3 ml), 
and the resulting mixture was stirred for 15 minutes and then ice-cooled. Sodium cyan oboro hydride (0.128 g, 2.04 
mmol) was added thereto and the resulting mixture was slowly warmed up to room temperature and stirred overnight. 
After a 1 N-aqueous sodium hydroxide solution was added thereto, the solvent was distilled off under reduced pressure 
and the residue was dried up and then purified by a silica gel chromatography (eluent: chloroform/methanol/30% aque- 
ous ammonia = 100/10/1). Ethyl acetate was added thereto to precipitate a solid and the resulting suspension was 
stirred to wash the solid. The solid was collected by filtration and dried under reduced pressure to obtain N-(1 -methyl- 
plperidin-3-yl)-1H-indazole-5-carboxamide (0.0718 g, 66%). 
Melting point: 228-229'C. 

[0264] The following compounds of Example 141 to Example 1 46 were synthesized by carrying out reaction according 
to the method described In Example 99, except for using the N-(3-plperldlnyl)-1 H-lndazoie-5-carboxamlde obtained In 
Example 139, as a starting material. 

Example 141 

[0265] N-(1-buty1plperidin-3-yl)-1H-lnda2ole-5-carboxamlde 
MS:m/z=301 (M + 1) 

Example 142 

[0266] N-[1 -(cyclohexylmethyl)plperldln-3-yl]-1 H-lndazole-5-carboxamlde 
MS:m/z=341 (M + 1) 

Example 143 

[0267] N-(1 -isopropylpiperidin-3-yl)-1 H-indazole-5-carboxamide 
MS:m/z=287 (M + 1) 

Example 144 

[0268] N-(1 -cyclobutylplperldln-3-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z=299 (M + 1) 

Example 145 

[0269] N-(1 -cyclopentylpiperidin-3-yl)-1 H-lndazole-6-carboxamide 
MS:m/z=313(M + 1) 

Example 146 

[0270] N-(1 -cyclohexylplperidin-3-yt)-1 H-indazole-5-carboxamlde 
MS:m/Z = 327 (M + 1) 

Example 1 47 

Synthesis of N-(1-benzylazepan-3-yl>1H-indazo!e-5-carboxamide 
(a) Synthesis of 3-amlno-2-azepanone 

[0271] Hexamsthyldisilazane (30 ml) and chlorotrimethylsilane (several drops) were added to a suspension of DL- 
lyslne (3.0 g, 20.5 mmol) In xylene (270 ml) at room temperature, and the reaction was carried out at 140°C for 48 
hours. The reaction mixture was cooled and then poured Into ethanoi (600 ml), and the resulting mixture was concen- 
trated. The resulting residue was suspended In chloroform, followed by filtration and concentration, whereby 3-amino- 
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2- azepanon (1 .59 g, 60%) was btained. 

1 H-NMR (DMSO-de): 1.08-1.36 (2H. m), 1.51-1.84 (6H, m), 3.00-3.12 (2H, m), 3.95-3.96 (1H, m), 7.56 (1H, brs). 
(b) Synthesis of 3-(trlty1amfno)-2-azepanone 

5 

[0272] Triethylamlne (1 .75 mi, 12.6 mmol) and trlphenylmethyl chloride (3.50 g, 1 2.6 mmol) were added to a solution 
of 3-amino-2-azepanone (1 .46 g, 11 .4 mmol) in chloroform (44 ml) at room temperature and stirred overnight at room 
temperature. The reaction mixture was poured Into water and then extracted with chloroform. The organic layer was 
washed with a saturated aqueous sodium chloride solution and then dried over anhydrous magnesium sulfate. The 
10 solvent was distilled off under reduced pressure and the resulting residue was purified by a silica gel column chroma- 
tography (eluent: chloroform/ethyl acetate) to obtain 3-(trltylamlno)-2-azepanona (2.93 g, 69%). 
1 H-NMR (DMSO-de): 0.98-1.36 (4H P m), 1.48-1.54 (2H, m), 2.63-2.81 <2H, m), 3.22 (1H, m), 3.95-3.96 (1H, m), 
7.16-7.49 (15H, m), 7.51-7.52 (1H, m). 

is (c) Synthesis of 1-benzyl-3-(trltylamino)-2-azepanone 

[0273] To a suspension of 3-(tritytamlno)-2-azepanone (2.85 g, 7.69 mmol) In tetrahydrofuran (30 ml) was added 
60%-sodlum hydride (462 mg, 1 1 .6 mmol) at 0°C, and then stirred at room temperature for 30 minutes. Subsequently, 
a solution of benzyl bromide (1 .0 ml, 8.41 mmol) in tetrahydrofuran (5 ml) was added dropwise thereto at room tern- 

20 perature over a period of 3 minutes, followed by adding thereto tetra-n-butylammonlum Iodide (57 mg, 0.1 5 mmol), 
and the resulting mixture was stirred at room temperature for 6 hours. The reaction mixture was cooled on an ice-water 
bath and t-butanol (0.7 ml) and water (1 ml) were added thereto at 0°C. The resulting mixture was poured into water 
and then extracted with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solution 
and then dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure and the re- 

& suiting residue was purified by a silica gel column chromatography (eluent: n-hexane/bhloroform) to obtain 1 -benzyl- 

3- (tritylamino)-2-azepanone (2.22 g, 63%). 

1 H-NMR (DMSO-d 6 ): 1.05 (1H, m), 1.22-1.44 (4H r m), 1.59-1.65 (2H, m), 2.85-3.02 (2H, m), 3.41-3.45 (1H, m), 3.97 
(1H, d, J=5.9Hz), 4.00 (1H, d, J=15.0Hz), 4.60 (1H, d, J-14.7HZ), 6.96-6.99 (2H, m), 7.18-7.41 (18H, m). 

so (d) Synthesis of 1 -benzyl-N-trityl-3-azepanamine 

[0274] Asolution of 1 -benzyl-3-(trtty1amlno)-2-azepanone (425 mg, 0.922 mmol) In tetrahydrofuran (11 ml) was added 
dropwise to a suspension of lithium aluminum hydride (140 mg, 3.69 mmol) In tetrahydrofuran (22 ml) at room tern* 
perature, and the resulting mixture was stirred for 30 minutes and then refluxed for 3 hours. After the reaction mixture 
3s was cooled, water (0.1 4 ml), a 2N-aqueous sodium hydroxide solution (0.3 ml) and water (0.14 ml) were added thereto 
under ice-cooling. The resulting mixture was filtered and the solvent of the filtrate was distilled off under reduced pres- 
sure. The resulting residue was purified by a silica gel column chromatography (eluent: chloroform/methanol) to obtain 
1 -benzyl-N-trltyl-3-azepanamlne (319 mg, 78%). 

1 H-NMR (DMSO-de): 1 .22-1 .65 (7H, m), 2.08-2.23 (2H, m), 2.43-2.50 (1H, m) r 2.59 (2H, brs), 3.1 7 (1H, d, J=13.6Hz), 
40 3.24 (1H, d, J=13.6Hz), 7.12-7.27 (14H, m), 7.44 (6H, m). 

(e) Synthesis of 1 -benzyl-3-azepanamlne 

[0275] Formic acid (0.25 ml, 6.63 mmol) was added dropwise to a solution of 1 -benzyl -N -trity l-3-azepanam in e (300 
mg, 0.672 mmol) In methylene chloride (7 ml) under Ice-cooling and stirred under ice-cooling for 3.5 hours. Afterthe 
reaction mixture was concentrated, the residue was diluted with ether and washed with 1 N -hydrochloric acid. After 
extraction, a 1N-aqueous sodium hydroxide solution was added to the aqueous layer under ice-cooilng to make the 
aqueous layer basic, followed by extraction with chloroform. The organic layer was dried over magnesium sulfate and 
then concentrated to obtain 1 -benzyl-3-azepanamine (100 mg, 73%). 
50 1 H-NMR (DMSO-de) 1 -2W &° (SH, m), 1 .70-1 .74 (1 H, m), 2.28 (1 H, dd, J=8.1 , 13.0Hz), 2.68 (1 H t dd, J=4.0, 13.0Hz), 
2.77-2.86 (1H, m), 3.25 (2H, br), 3.57 <1H, d, J=1 5.2Hz), 3.62 (1H, d, J=15.4Hz), 7.18-7.31 (5H, m). 

(f) Synthesis of N-(1 -benzytazepan-3-yl)-1 H-lndazole-5-carboxamlde 

55 [0276] N-(1 -b anzy lazepan -3-y i) - 1 H-indazole-5-cacboxamide was obtained by carrying out reaction according to the 
method described in Example 45, except for using l-benzy1-3-azepanamine. 
MS:m/z=349(M + 1) 
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Example 148 

Synthesis of N-azepan-3-yl-1H-indazo!e-5-carb xamide 

s [0277] Ammonium formate (71 6 mg, 11 .4 mmol) and 1 0% palladium carbon (containing 50% water, 1 00 mg) were 
added to a solution of the N-<1 -benzylazepan-3-yl)-1 H-lndazole-5-carboxamlde (494 mg, 1 .42 mmol) obtained In Ex- 
ample 1 47 in ethanol (28 ml) at room temperature, and the resulting mixture was stirred with heating under reflux for 
5 hours. The reaction mixture was filtered to remove the catalyst and the solvent of the filtrate was distilled off under 
reduced pressure. The resulting residue was purified by a silica gel column chromatography (eluent: ethyl acetate/ 

10 methanol/aqueous ammonia = 10/1/0.1) to obtain N-azepan-3-yl-1H-indazole-5-carboxamide (267 mg, 73%). 
MS:m/z = 259 (M + 1) 

[0278] The following compounds of Example 149 to Example 1 54 were synthesized by carrying out reaction according 
to the method described In Example 99, except for using the N-azepan-3-yl-1H-indazole-5-carboxamlde obtained in 
Example 148, as a starting material. 

15 

Example 149 

[0279] N-<1 -methylazepan-3-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z = 273(M + 1) 

20 

Example 150 

[0280] N-(1 -buty1azepan-3-yl)-1 H-indazole-5-carboxamlde 
MS:m/Z = 315(M + 1) 

25 

Example 151 

[0281 ] N-(1 -lsopropylezepan«3-yl)-1 H-lndazole-5-carboxamide 
MS:m/z = 301 (M + 1) 

30 

Example 152 

[0282] N-(1 -cyclobutylazepan-3-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z = 313(M + 1) 

35 

Example 153 

[0263] N-(1 -cyc!opentylazepan-3-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z=327 (M + 1) 

40 

Example 154 

[0284] N-(1 -tetrahydro-2H-pyran-4-ylazepan-3-yl)-1 H-indazola-5-carboxamide 
MS : m/z = 343 (M + 1) 

45 

Example 1 55 

Synthesis of N-(8-benzyl-8-azabicyclo[3.2.1 ]oct-3-yl)-1 H-indazole-5-carboxamide 

so (a) Synthesis of 8-benzyl-8-azabtcyclo[3.2. 1]octan-3-one oxime 

[0285] A 50%-aqueous hydroxylamlne solution (1 82 mg, 2.76 mmol) was added to a solution of 8-benzyl-8-azablcyclo 
[3.2.1]octan-3-one (538 mg, 2.50 mmol) in ethanol (5 ml) at room temperature and stirred at room temperature for 4 
hours. The reaction mixture was concentrated and the resulting residue was purified by a silica gel column chroma- 
55 tography (eluent: chloroform/methanol) to obtain 8-benzyi-B-azabicyclo[3.2.1]octan-3-one oxime (51 6 mg, 90%). 

1 H-NMR (DMSO-d 6 ) 8; 1.49-1.69 (2H, m), 2.04-2.25 (4H, m), 2.59 (1H, dd, J=3.3, 14.9Hz), 2.98 (1H, d, J=15.4Hz), 
3.35 (2H, m)> 3.65 (2H, s), 7.23-7.41 (6H, m). 
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(b) Synthesis of 8-benzyl-8-azabicyclo[3.2.1]octan-3-amin 

[0286] A suspension of 8-b nzyi-8-azablcyclo[3.2.1]octan-3-one oxim (230 mg, 0.999 mmol) in tetrahydrofuran (4 
ml) was added dropwise to a suspension of lithium aluminum hydride (152 mg, 4.01 mmol) in tetrahydrofuran (3 ml) 
at room temperature, and the resulting mixture was refluxed for 8 hours. The reaction mixture was cooled on an ice- 
water bath, and water (0.2 ml), a 2N -aqueous sodium hydroxide solution (0.4 mi) and water (02 ml) were added thereto 
in that order and stirred. Subsequently, the resulting mixture was filtered and the solvent of the filtrate was distilled off 
to obtain 8-benzyl-8-azabicyclo[3.2.1]octan-3«amlne (246 mg) containing a small amount of impurities. 

(c) Synthesis of N-(8-benzyl-8-a2ablcyclo[32.1]ocrt-3-yD-1H-inda2ole-5-carboxamlde 

[0287] N-<B-benzyl-8-azabicyclo[3.2.1]oct-3-yl)-1H-lndazole-5-carboxamlde was obtained by carrying out reaction 
according to the method described in Example 45, except for using 8-ben2yl-8-azabicyclo[3.2.1]octan-3-amine. 
MS:m/z = 361 (M + 1) 

[0288] The following compound of Example 1 58 was synthesized by carrying out reaction according to the method 
described In Example 148, except for using the N-(8-benzyl-8-azablcyclo[3.2.1]oct-3-yf)-1 H-lndazole-6-carboxamlde 
obtained In Example 155, as a starting material. 

Example 156 

[0289] N-(8-azabcyclo[3,2,1 Joct-3-yl)-1 H-indazole-5-carboxamide 
MS :m/z = 271 (M + 1) 

[0290] The following compound of Example 1 57 was synthesized by carrying out reaction according to the method 
described In Example 45. 

Example 157 

[0291 ] N-(1 -azabteyclo[2,2,2]oct-3-yl)-1 H-indazole-5-carboxamide 
MS:m/z = 271 (M + 1) 

Example 158 

Synthesis of trans-tert4>utyW-[(1HHndazol^-y1camon 

(a) trans-tert-butyl 4-amlnocyclohexylcarbamate 

[0292] A solution of di-tert-butyidicarbonate (4.78 g, 21.9 mmol) in chloroform (75 ml) was added to a solution of 
trans- 1 ,4-dlamlnocyclohexane (5.0 g, 43.8 mmol) In chloroform (100 ml) at room temperature and stirred for 1 .5 hours. 
The reaction solution was concentrated, diluted with methylene chloride, and then washed with a saturated aqueous 
sodium hydrogencarbonate solution. The organic layer was dried over anhydrous magnesium sulfate and distilled 
under reduced pressure to remove the solvent. The resulting reel due was purified by a si Ilea gel column chromatography 
(eluent: chloroform/hnethanol/aqueous ammonia = 90/10/1) to obtain trans-tert-butyl 4-amlnocyclohexylcarbamate 
(2.81 g, 60%). 

(b) Synthesis of trans-tert-butyl-4-[(1 H-lndazol-5-ylcarbonyl)amlnolcyclohexylcarbamate 

[0293] To a solution of the 1 H-lndazole-5-carboxyllc add (200 mg, 1 .23 mmol) obtained In Reference Example 1 In 
N,N-dimethylformamide (15 ml) were added trans-tert-butyl 4-aminocydohexylcarbamate (317 mg, 1.48 mmol), tri- 
ethylamine (0.172 ml, 1 .23 mmol), l-ethyl-S^S'-dimethylaminopropylJcanbodiimide mono hydrochloride (355 mg, 1.85 
mmol) and hydroxybenzotriazole (200 mg, 1 .48 mmol), and the resulting mixture was stirred at room temperature for 
1 hour. After the reaction solution was heated at 50*C for 1 hour, water was added thereto at 0*C. The resulting solid 
was filtered and then dried under reduced pressure to obtain trans-tert-buty l-4-{( 1 H-lndazol-5-ylcarbonyl)amlno]cy- 
clohexylcarbamate (435 mg, 98%). 

1H-NMR (DMSO-oVj) 8; 1.18-1.44 (6H, m), 1.36 (3H, s), 1.82 (4H, m), 7.54 (1H, d, J=8.6Hz), 7.81 (1H f d, J-8.6Hz), 
8.17 (1 H, s), 8.19 (1 H, d, J=7.6Hz), 8.29 (1H, s). 
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Example 159 

Synthesis of N-(4-aminocyclohexyl)-1 H-indaz I -5-carboxamlde trifluoroacetate 

5 [0294] Trifluoroacetic acid (6.0 ml) was added to the trans-tert-butyl-4-[(1 H-indazol-5-ylcarbonyI)ajnino]cyclo-hexy- 
Icarbamate (420 mg, 1.17 mmol) obtained In Example 158, and the resulting mixture was stirred at room temperature 
for 1 hour. After the reaction solution was concentrated under reduced pressure, ethanol (10 ml) was added to the 
concentration residue, followed by washing by repulping. The residue washed was filtered and then dried under reduced 
pressure to obtain N-(4-aminocyclohexyl)-1H-lndazole-5-carboxamlde trifluoroacetate (363 mg, 63%). 

10 1H-NMR (DMSO-d 6 ) 5; 1.44 (4H, m), 1.96 (4H, m), 3.00 (1H, m), 3.73 (1H ( m), 7.56 (1H, d, J=B.9Hz), 7.80 (2H, m) p 
8.19 (1H, s), 8.28 (1H, d, J=7.7Hz), 8.30 (1H, s), 13.27 (1H, s). 

Example 160 

w [0295] Synthesis of N-(4-oxocyclohexyl)-1 H-lnda20le-5-carboxamlde 

(a) Synthesis of tert-butyl 4- hydroxy cyclohexy lea rbamate 

[0296] An aqueous solution (52.5 ml) of sodium hydroxide (2.91 g, 72.8 mmol) was added to a t-butanol suspension 
20 (122.5 ml) of trans-4-amlnocyclohexanol (8.06 g, 70.0 mmol) at room temperature, followed by adding thereto dl-t- 
butyl dicarbonate (15.9 g, 72.9 mmol), and the resulting mixture was stirred overnight at room temperature. Water was 
added to the reaction mixture, followed by extraction with n-hexane. The suspended organic layer was filtered and the 
precipitate was dried to obtain tert-butyl 4-hydroxycyclohexylcarbamate (2.70 g) as a white solid. The aqueous layer 
was neutralized with 1 N-hydrochloric acid and then extracted with ethyl acetate. The organic layer was washed with 
25 a saturated aqueous sodium chloride solution and then dried over magnesium sulfate. The solvent was distilled off 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloro- 
form/ethyl acetate) to obtain terl-butyl 4-hydroxycyclohexylcartoamate (11 .3 g) (14.0 g In total, 93%). 
1 H-NMR (DMSO-d 6 ): 1.06-1.20 (4H, m), 1.35(9H, s), 1.69-1.76 <4H, m), 3.12-3.31 (2H, m), 4.48 (1H, s), 6.64 (1H, d, 
J=7.5Hz). 

30 

(b) Synthesis of tert-butyl 4-oxocyclohexy (carbamate 

[0297] A methylene chloride solution (6 mi) of dimethyl sulfoxide (2.0 ml, 28.2 mmol) was added dropwlseto a meth- 
ylene chloride solution (30 ml) of oxalyl chloride (1 .7 ml, 19.5 mmoi) at -60°C over a period of 10 minutes and stirred 

35 at -60°C for another 10 minutes. Then, a methylene chloride solution (140 ml) of tert-butyl 4-hydroxycyclohexylcar- 
bamate (2.56 g, 11 .9 mmol) was added dropwise thereto over a period of 35 minutes, and the resulting mixture was 
stirred at -60°C for 40 minutes. After triethy lam ine (8.4 ml, 60.3 mmol) was added thereto at -60°C, the resulting mixture 
was warmed up to room temperature spontaneously. Water was added to the reaction mixture, followed by extraction 
with chloroform. The organic layer was washed with a saturated aqueous ammonium chloride solution and a saturated 

40 aqueous sodium chloride solution and then dried over magnesium sulfate. The solvent was distilled off under reduced 
pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/ethyl acetate) 
to obtain tert-butyl 4-oxocyclohexytearbamate (2.23 g, 87%). 

1 H-NMR (DMSO-dg): 1.06-1.20 (4H, m), 1.35 (9H, s), 1.69-1.76 (4H, m), 3.12-3.31 <2H, m), 4.48 (1H, s), 6.64 (1H, d, 
J=7.5Hz). 

45 

(c) Synthesis of 4-aminocyclohexanone 

[0298] Trifluoroacetic acid (4.3 ml, 55.8 mmol) was added to a solution of tert-butyl 4-oxocyclohexylca rbamate (1 .00 
g, 4.69 mmol) in methylene chloride (47 ml) at room temperature and stirred overnight at room temperature. Then, the 
so solvent of the reaction solution was distilled off under reduced pressure and the resulting residue was poured into a 
1 N -aqueous sodium hydroxide solution and extracted with ethyl acetate and chloroform. The organic layer was washed 
with a saturated aqueous sodium chloride solution and then dried over anhydrous magnesium sulfate. The solvent 
was distilled off under reduced pressure to obtain 4-amlnocyclohexanone (378 mg) containing a small amount of Im- 
purities. 

55 

(d) Synthesis of N-(4-oxocyclohexyl)-1H-indazole-5-carboxamlde 

[0299] N-(4-oxocyclohexyl)-1H-lndazole-5-carboxamlde was obtained by carrying out reaction according to the 
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method described in Example 45. xcept for using 4-amlnocycloh xanon . 
MS: m/z =258 (M + 1) 

Example 161 

5 

Synthesis of N-{4-(methylaiTilno)<^clohexyl]-1H-lndazole-5-carboxamlde 

[0300] Acetic acid (0.096 ml) was added to a solution of the N-(4-oxocyclohexyl)-1 H-indszole-5-carboxarnlde (40.0 
mg, 0.155 mmol) obtained In Example 160 in methanol (1.2 mi), and the resulting solution was maintained at room 
10 temperature for 30 minutes. To this solution was added a 40% aqueous methytarnine solution (60.0 mg, 0.777 mmol), 
and the resulting mixture was maintained at room temperature for another 2 hours. Then, a solution of sodium cyart- 
otrihydroborate (48.7 mg, 0.777 mmol) in methanol (0.6 ml) was added dropwlse thereto, and the resulting mixture 
was stirred for 22 hours while being maintained at room temperature. A 1 N aqueous sodium hydroxide solution (0.8 
ml) was added to the reaction solution, and the resulting mixture was stirred while being maintained at room temper- 
as ature, and was then concentrated to dryness. The resulting crude product residue was purified by a silica gel column 
chromatography (eluent: chloroform/methano l/aqueous ammonia = 1 0/1/0.1 ) to obtain N-[4-(methylamlno)cyclohexyl]- 
1H-lndazole-5-carfooxamlde (an Isomer having a lower polarity) (12.2 mg, 29%) and N-[4-{methylamino)cyclohexyl]- 
1H-lndazole-6-carboxamide (an Isomer having a higher polarity) (28.3 mg, 67%). 
MS : m/z = 273 (M + 1) for both isomers. 
20 [0301] The following compounds of Example 162 to Example 1 70 were synthesized by carrying out reaction according 
to the method described in Example 9, except for using the trans-N-(4-ajTiinocydohexy1)-1H-lndazole-5-carboxamlde 
trtfluoroacetate obtained In Example 159, as a starting material. 
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Example 162 

[0302] trans-N-[4-(dimethylamlno)cyclohexyl]-1H-indazole-5-carboxamide 
MS: m/z = 267 (M + 1) 

Example 163 

[0303] trans^-[4Kbutylamino)cyclohexy1]-1H-indazole-5-carboxamlde 
MS : m/z - 315 (M + 1) 

Example 1 64 

[0304] trans-N-[4-(teopropylamlno)cyclohexyl]-1 H-lndazole-5-carboxamlde 
MS: m/z =301 (M + 1) 

Example 165 

[0305] tran8^-[4<cydobutylamino)c^ohexyI]OH-indazole-S-carboxamide 
MS: m/Z = 313 (M + 1) 

Example 166 

[0306] trans -N-[4-{cyclopentylamino)cyclohexy1]-1 H-indazole-5-carboxamlde 
MS: m/z = 327 (M + 1) 

Example 167 

[0307] trans-N-[4-(cydohexy1amino)cyctohexyQ-1 H-indazole^5-carboxamide 
MS:m/z=341 (M + 1) 

Example 168 

[0308] trans-N-[4-(tetrahydro-2H-pyran^-ylamino)c^^ 
MS: m/z =343 (M + 1) 
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Example 169 

[0309] trans-N-(4-{[2-(benzyloxy) thyOamino}cycloh xyl)-1H-indazole-5-carboxamid 
MS: m/z -393 (M + 1) 

Example 1 70 

[0310J trans-N-(4-piperidln-1-ylcyclohexyl)-1H-indazole-5K:arboxarTiicl9 
MS: m/z =327 (M + 1) 

[0311] The following compounds of Examples 171 and 172 were synthesized by carrying out reaction according to 
the method described In Example 161. 

Example 171 

[0312] N-(4-azetldln-1-ylcyclohexyl)-1H-lndazole-5-cartDOxamlde 
(two Isomers different In polarity) 

MS : m/z = 299 (M + 1) for both Isomers. 

Example 1 72 

[0313] N-(4-pyrrolldln-1 -yicyclohexyl)-1 H-indazole-5-carboxamide 
(two Isomers different In polarity) 

MS : m/z = 313 (M + 1) for both Isomers. 
[0314] The following compound of Example 1 73 was synthesized by carrying out reaction according to the method 
described in Example 138, except for using 4-({[(benzyloxy)camonyl]amino}methyl)cyciohexanecarboxyl ic acid as a 
starting material. 

Example 1 73 

[0315] trans-Benzyl {4-[(1 H-indazol-5-ylcarbonyl)amino]cyclohexyl}methylcarbarnate 

1 H-NMR (DMSO-de) 6; 0.92-1.05 (2H, m), 1.25-1.43 (3H, m), 1.70-1.78 (2H. m), 1.82-1.91 (2H, m). 2.88 (2H, d, 
J=6.3Hz), 3.68-3.80 (1H, m), 5.01 (2H, s), 7.28-7.40 (6H, m), 7.54 (1H, d, J=8.6Hz), 7.84 (1H, dd, J=1 .5, 8.6Hz), 8.18 
(1H, d, J=7.4Hz), 8.19 (1H, br), 8.31 (1H, s), 13.24 (1H, br). 

[0316] The following compound of Example 1 74 was synthesized by carrying out reaction according to the method 
described In Example 139, except for using the trans-benzyl {4-[(1H-lndazol-5-ylcarbonyl)amlno]cyclohexyl}methyl- 
carbamate obtained In 

Example 173, as a starting material. 

Example 174 

[0317] trans-N-[4-<amlnomethy)]cyclohexyl]-1H-lndazole-5-carboxamlde 
Melting point: 259-261 °C 

[0316] The following compounds of Example 175 to Example 1 83 were synthesized by carrying out reaction according 
to the method described In Example 99, except for using thetrans-N-[4-(amlnomethy)cyciohexylh1H-lndazole-5-car- 
boxamide obtained in Example 1 74, as a starting material. 

Example 1 75 

[0319] trans-N-{4-[(dimethylamino)methyl]cyclohexyl}-1H-indazole-5-carboxamide 
MS: m/z =301 (M + 1) 

Example 176 

[0320] trans-N-{4-[(butylamino)methyi]cyclohexyl)-1HHndazole-5-carboxamide 
MS: m/z = 329 (M + 1) 
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Example 177 

[0321 ] tran8-N-{4-[(i8opropylamino)methyl]cyclohexyl}-1 H-indazol -5-carboxamid 
MS:m/z=315(M + 1) 

Example 1 78 

[0322] trans-N-{4-[(cyclobutylamlno)methyQ 
MS: m/z =327 (M + 1) 

Example 1 79 

[0323] trans-N^4-[(dlcydobutylaj7ilno)methyl]cvclohexyl}-1H-ind 
MS: m/z =381 (M + 1) 

Example 180 

[0324] trana-N-(4-[(cyclopentylajTiino)methyl]cydohexyl}-1H-indazole-5-carboxamlde 
MS: m/z = 341 (M + 1) 

Example 181 

[0325] trans-N-{4-[(cyctohexytamlno)^ 
MS: m/z =355 (M + 1) 

Example 1 82 

[0326] trans-N-{4-[(tetrahydro-2H-pyran-4-ylam 
MS: m/z =357 (M + 1) 

Example 183 

[0327] trans^-[4Kplpeildln-1-ylm^ 
MS : m/z = 341 (M + 1) 

[0328] The following compounds of Example 164 to Example 1 86 were synthesized by carrying out reaction according 
to the method described In Example 45. 

Example 1 84 

[0329] trans-N-(4-hydroxycyclohexyl)-1 H-lndazole-5-carooxamlde 
MS : m/z =260 (M + 1) 

Example 185 

[0330] N-(4-met hyicycloh exy I) - 1 H-lndazole-5-carooxamlde 
MS: m/z =258 (M + 1) 

Example 1 86 

[0331] Methyl 4-{(1H-indazol-5-y lea rbonyl)amino]cyclohexanecarboxy late 
MS: m/z =302 (M + 1) 

Example 1 87 

Synthesis of N-(4~hydroxymethylcyclohexyl)-1 H-indazol e-5-carboxarnide 

[0332] Lithium boro hydride (1 0.0 mg, 0.459 mmol) was added to a solution of the methyl 4-[(1 H-indazol-5-ylcarbonyf) 
amlno]cydohexanecarboxyfate (30.0 mg, 0.0951 mmol) obtained In Example 186 In tetrahydrofuran (3.0 ml) at room 
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temperatur , and the resulting mixture was stirred for 2 hours with heating under reflux while maintaining the temp r- 
ature. A 1N aqueous sodium hydroxide solution (0.8 ml) was added to the reaction solution, and the resulting mixture 
was stirred while being maintained at room temperature, and then was cone ntrat dtodryn as. Th resulting crud 
product residue was stirred In methanol (3.0 ml) for another 1 hour with heating under reflux while maintaining the 
5 temperature. The resulting mixture was concentrated to dryness and purified by a silica gel column chromatography 
(eluent: chloroform/methanol = 20/1) to obtain N-(4-hydroxymethy!cyclohexyl)-1H-lndazole-5-carboxamlde (23.5 mg, 
91%). 

MS:m7z=274(M + 1) 
10 Example 188 

Synthesis of tert-butyl-3-[(1H-indazol-5-ylcart)onyl)aminoIcyclohexyl carbamate 

(a) Synthesis of tert-butyl 3-amlnocyclohexanecarbamate 

is 

[0333] A solution of dl-tert-butyl dlcarbonate (14.3 mg, 65.5 mmol) in chloroform (210 ml) was added dropwlse to a 
solution of 1 ,3-dlamlnocyclohexane (15.0 g p 131 mmol) In chloroform (300 ml), and the resulting mixture was stirred 
overnight at room temperature. After completion of the reaction, the precipitate was removed. The solvent was distilled 
off from the filtrate under reduced pressure, and the residue was purified by a silica gel chromatography (eluent: chlo- 
20 roform/methanol) to obtain tert-butyl 3-amlnocyclohexanecarbamate (1 3.0 g, yield 92%). 

(b) Synthesis of tert-butyl-3-[(1H-lndazol-5-ylcart3onyl)amlno]cyclohexyl carbamate 

[0334] The title compound was synthesized by carrying out reaction according to the method described In Example 
25 138, (e), except for using tert-butyl 3-aminocydohexanecarbamate as a starting material. 

1 H-NMR (DMSO-d 6 ) 5; 1.10 (4H. m), 1.72 <4H, m), 1.94 (1H. m) t 3.79 (1H. m). 7.54 (1H, d), 7.83 (1H. d. J=7.1Hz). 
8.17 (1H,S), 8.25 (1H, d, J=7.9Hz), 8.31 (1H, s), 13.23 (1H, S). 

Example 1 89 

30 

Synthesis of N-(3-aminocyclohexyl)-1H-indazole-5-carboxamide 

[0335] Thetert-butyl-34(1H-lndazol-5-ylcarbonyl)amlno]cyclohexylcarbamate (3.0g, 8.3 mmol) obtained In Example 
1 88 was suspended in dlchloromethane (32 ml), followed by adding dropwlse thereto trifluoroacetlc acid (30 ml), and 

55 the resulting mixture was stirred overnight at room temperature. The solvent was distilled off under reduced pressure 
and the trifluoroacetlc acid was removed as an azeotrope with toluene and ethanol as much as possible. The concen- 
tration residue was dissolved in water (10 ml), followed by adding thereto a saturated aqueous sodium hydrogencar- 
bonate solution (50 ml) , and the resulting mixture was stirred at room temperature for 2 hours. Thereafter, the precipitate 
formed was collected by filtration. The precipitate on a filter was washed with water and dried under reduced pressure 

40 to obtain N-(3-amlnocyclohexyl)-1 H-lndazole-5-carboxamlde (22 g, yield 99%). 

1 H-NMR (DMSO-d 6 ) 5; 1.14 (4H, m), 1.76 (3H, m) p 1.96 (1H, m) t 2.72 (1H, m), 3.28 (1H, m), 3.80 (1H, m), 6.72 (1H, 
d, J=8.3Hz), 7.54 (1 H, d, J=8.8Hz), 7.83 (1 H, dd, J=1 .5, 8.8Hz), 8.25 (1 H, d, J=7.9Hz), 8.31 (1 H, S). 
[0336] The following compounds of Examples 190 to 1 93 were synthesized by carrying out reaction according to the 
method described in Example 140, except for using the N-[3-(aminomethyl)]cyclohexyl]-1H-indazole-5-carboxamide 

4* obtained In Example 189, as a starting material. 

Example 190 

[0337] N-[3-(dimethylamino)]cyclohexyl]-1 H-indazole-5-carboxamide 
60 Melting point: 225-226°C 

Example 191 

[0338] N-[3-(lsopropylamlno)]cyclohexyI]-1 H-lndazole-5-carboxamlde 
55 Melting point: 222-223°C 
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Exampl 192 

[0339] N-[3-(butylamlno)]cyclohexyl]-1 H«indazole-5-carboxamide 
Melting point: 21 6-21 8 C C 

Example 193 

[0340] NH;3-(cyciobutylamlno)]cyclohexy1]-1H-inda2ole-5-cart)oxamide 
Melting point: 247-249°C 

[0341] The following compound of Example 1 94 was synthesized by carrying out reaction according to the method 
described In Example 45. 

Example 194 

[0342] Methyl 3-[(1 HHndazol-5-ylcarbony1)amlno]cyclohexanecarboxylate 
MS:m/z = 302(M + 1) 

[0343] The following compound of Example 1 95 was synthesized by carrying out reaction according to the method 
described in Example 1 87, except for using the methyl 3-[(1 H-indazol-5-ylcarbonyl)amlno]cyclohexanecarboxylate ob- 
tained in Example 194, as a starting material. 

Example 195 

[0344] N-[3-(hydroxymethyl)cyclohexyl]-1 H-lndazole-5-carboxamide 
MS:m/z = 274(M + 1) 

Example 196 

Synthesis of N-{3-[(dibenzylamino)methyl]cyclohexyl}-1 H-lndazole-5-carboxamide 

(a) Synthesis of 3-[(tert-butoxycarbonyl)aminoJcyclo-hexanecarboxyllc acid 

[0345] A solution of 3-amlnocyclohexanecarboxylb acid (1.005 g, 7.02 mmol) In a mixture of a 2N-aqueous sodium 
hydroxide solution (14 ml, 28 mmol) and 1 ,4-dloxane (1 5 ml) was cooled on a water bath, and dl-tert-butyl dlcarbonate 
(3.25 ml, 1 4. 1 mmol) was added thereto and stirred overnight. The resulting solution was diluted with water and washed 
with diethyl ether, and the aqueous layer was adjusted to pH 6 to 7 with 1N -hydrochloric acid and then to pH 2 to 3 
with a 5%-aqueous potassium hydrogen sulfate solution. The aqueous layer was extracted three times with ethyl ace- 
tate, and the extract solution was washed with a saturated aqueous sodium chloride solution and dried over anhydrous 
magnesium sulfate. The solvent was distilled off under reduced pressure to obtain 3-[{tertHDUtoxycarbonyl)amlno]cy- 
clohexanecarboxylic acid (1.587 g, 93%). 

(b) Synthesis of tert-butyl 3-[(dibenzy lamlno) carbonyQcyclohexanecarbamate 

[0346] A solution of dibenzy (amine (0.448 g, 2.27 mmol) in dichloromethane (3 ml), 1 -hydroxybenztrtazole (0.337 g, 
2.49 mmol) and 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide monohydrochloride (0.477 g, 2.49 mmol) were added 
to a solution of 3-{(tert-butoxycarbonyl)amlno]cyclohexanecarboxyllc acid (0.502 g, 2.06 mmol) In dichloromethane (7 
ml) and stirred overnight. The resulting solution was diluted with ethyl acetate and washed with a 5%-aqueous potas- 
sium hydrogensulfate solution (twice), a saturated aqueous sodium hydrogencarbonate solution (twice) and a saturated 
aqueous sodium chloride solution, and dried over anhydrous magnesium sulfate. The solvent was distilled off under 
reduced pressure and the residue was purified by a silica gel chromatography (el uent: chloroform/ethyl acetate = 20/1 ) 
to obtain tert-butyl 3-[(diberizylamino)carbonyf]cyclohexanecarbamate (0.796 g, 91%). 

(c) Synthesis of S-amlno-N.N-dlbenzylcyclohexanecarboxarnlde monohydrochloride 

[0347] A 4N-hydrochlorlc acld/1 ,4-dloxane solution (4.5 ml) was added to a solution of tert-butyl 3-{(dlbenzy lamlno) 
carbonyQcyclohexanecarbamate (0.749 g, 1 .773 mmol) in tetrahydrofuran (4.5 ml) and stirred overnight. The solvent 
was distilled off under reduced pressure, followed by replacement with toluene (twice), whereby 3-amino-N.N-dben- 
zylcyclohexanecarboxamide monohydrochloride (0.848 g, >99%) was obtained. 
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(d) Synthesis of 3-[(dibenzylamlno)melhyl] cycloh xanamln 

[0343] A solution of 3-amino-N,N-dibenzylcyclohexane-cartx)xamlde mono hydrochloride (0.848 g) In tetrahydrofuran 
(5 ml) was added dropwlse to a suspension of lithium aluminum hydride (0.337 g, 8.B9 mmoi) In tetrahydrofuran (5 
s ml), and the resulting mixture was stirred with heating under reflux for 3 hours. The resulting solution was cooled on 
an Ice bath, followed by adding dropwlse thereto water (0.33 ml), a 2N-aqueous sodium hydroxide solution (0.66 ml) 
and water (1 .0 ml) in that order. 

Thereafter, the insoluble material was removed by filtration using Celite. The solvent was distilled off from the filtrate 
under reduced pressure, followed by replacement with ethanol (once) and toluene (twice). Then, the residue was dried 
10 under reduced pressure to obtain 3-[(dibenzylamino)methyl]cyclohexanamine (0.550 g, 99%). 

(e) Synthesis of N-{3-[(di benzyl ami no)m ethyl] cyclohexyl}-1H-indazole-5-carboxamide 

[0349] The 1H-lndazole-5-carboxylb acid (0.285 g, 1.75 mmoi) obtained In Reference Example 1 , 1-hydroxybenz- 
trlazole (0.285 g, 2.11 mmoi) and l-ethyl-S^S'-dlmethylamlnopropyOcarbodllmlde monohydrochloride (0.409 g, 2.13 
mmoi) were added to a solution of 3-[(dbenzylamlno)methyl]cyclohexan amine (0.542 g, 1 .76 mmoi) In N.N-dlmethyl- 
formamide (5 ml) and stirred overnight. A 1N-aqueous sodium hydroxide solution was added thereto, followed by 
extraction with ethyl acetate (three times), and the extract solution was dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduced pressure and the residue was purified by a silica gel chromatography (eluent: 
20 chloroform/methanol = 30/1 ) to obtain NH3-[(dlbenzylamlno)methyl]cyclohexyl}-1 H-lndazole-5-carboxamlde (0.605 g, 
76%). 

1 H-NMR (DMSO-de) 5; 0.52-0.63 (1H, m), 0.75-0.86 (1H, rn), 1 .13-1.37 (2H, m), 1.69-1 .88 (4H, m), 1.93-2.03 (1H, m), 
2.19 (2H, d, J=7.3Hz), 3.49 (4H, s), 3.75-3.87 (1H, m), 7.20-7.26 (2H, m), 7.30-7.37 (8H, m), 7.55 (1H, d, J=8.7Hz), 
7.84 (1H, dd, J=1 .6, 8.7), 8.17 (1H, d, J=7.9Hz), 8.19 (1H, br), 8.31 (1H, s), 1355 (1H, br). 
& [0350] The following compound of Example 1 97 was synthesized by carrying out reaction according to the method 
described In Example 139. except for using the N43-[(dibenzylamino)methyl]cyclohexyl}-1H-lnclazole-5-carboxamide 
obtained in Example 196, as a starting material. 

Example 1 97 

30 

[0351 ] N-[3-(aminomethyl)]cyclohexyl]-1 H-lndazole-5-carboxamide 
Melting point: 230-231 °C 

[0352] The following compoundsof Example 198 to Example201 were synthesized bycarrylng out reaction according 
to the method described In Example 45. 

35 

Example 1 98 

[0353] cls-N-(2-hydroxycyclohexyl)-1H-lndazole-5-carboxamlde 
MS:m/z=260 (M + 1) 

40 

Example 199 

[0354] N-(2-hydroxycyclohexyl)-1 H-indazole-5-carboxamide 
MS:m/z=260(M + 1) 

45 

Example 200 

[0355] N-(2-methylcyc1ohexyl)-1 H-indazole-5-carboxamide 
MS:m/z = 258 (M + 1) 

50 

Example 201 

[0356] cls-ethyl 2-{(1 H-indazol-5-ylcarbonyl)amlno)cyclohexanecarboxyiate 
MS:m/z-316(M + 1) 

55 [0357] The following compound of Example 202 was synthesized by carrying out reaction according to the method 
described in Example 187, except for using the cls-ethyl 2-[(1H-indazol-5-ylcarbonyl)amino]cyciohexanecarboxylate 
obtained in Example 201 , as a starting material. 
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Example 202 

[0358] cis-N -{2-(hy dmxyrnethyl)cyc1 h xyl]-1 H-lndazole-5-carboxamide 
MS:m/z = 274(M + 1) 

[0359] The following compound of Example 203 was synthesized by carrying out reaction according to the method 
described In Example 45. 

Example 203 

[0380] trans-ethyl 2-[(1 H-indazol-5-ylcarbonyl)amlno]cyclohexanecarboxylate 
MS:m/z = 316(M + 1) 

[0361 ] The following compound of Example 204 was synthesized by carrying out reaction according to the method 
described in Example 1 87. except for using the trans-ethyl 2-{(1 H-indazol-5-ylcart)onyl)amino]cyclohexanecarboxylate 
obtained In Example 203, as a starting material. 

Example 204 

[0362] trans-N-[2^hydroxymethyl)cyclohexyl]-1 H-indazofe-5-carboxamide 
MS:m/z = 274(M + 1) 

[0363] The following compound of Example 205 was synthesized by carrying out reaction according to the method 
described in Example 45. 

Example 205 

[0364] Methyl 2-{(1 H-indazol-5-ylcarbonyl)amino}cyclo-hexanecarboxylate 
MS:m/z=302 (M + 1) 

[0365] The following compound of Example 206 was synthesized by carrying out reaction according to the method 
described in Example 1 87, except for using the methyl H(1 H- In dazol -5 -ylcarbonyi) ami no]cycJohexanecarboxy late ob- 
tained in Example 205, as a starting material. 

Example 206 

[0366] N-[1 -{hydroxymethyl)cyclohexyl]-1 H-lndazole-5-carboxamide 
MS:m/z=274(M + 1) 

Example 207 

Synthesis of N-( 1 -benzyl -5-oxopyrro I Win -3-yl) - 1 H-indazole-5-carboxamlde 

(a) Synthesis of 1-benzyl-5-oxo-3-pyrrolldlnecarboxyllc acid 

[0367] Methyl 1 -benzyl-5-oxo-3-pyrrolidlnecarboxylate (2.00 g, 8.57 mmol) was dissolved In a mixed solvent of meth- 
anol (1 0 ml) and tetrahydrofuran (1 0 ml), followed by adding thereto a 2N aqueous lithium hydroxide solution (8.6 ml, 
17.2 mmol), and the resulting mixture was heated under reflux for 20 minutes. After completion of the reaction, the 
reaction solution was ice-cooled, made Into an acidic solution with an aqueous potassium hydrogen sulfate solution, 
and then extracted with ethyl acetate. The ethyl acetate layer was concentrated, washed by repulping (ethyl acetate/ 
hexane), and then dried to obtain 1-benzyl-5-oxo-3-pyrrolldInecarboxyllcacld (1.83 g, 97%). 

1 H-NMR (DMSO-de) 5; 2.56 (2H ( m), 3.80 (1H, m), 3.15 (2H, m), 3.25 (2H, m), 4.36 (2H, q, J=B.6Hz), 7.27 (5H, m), 
12.61 (1H,s). 

(b) Synthesis of tert-butyl 1-benzyi-5-oxo-3-pyrrolidinyicarbamate 

[0368] in tert-butyl alcohol (6 ml) was dissolved 1 -benzy1-5-oxo-3-pyrrolldinecarboxytlc acid (1 .00 g, 4.56 mmol), and 
triethylamlne (0.76 ml, 5.5 mmol) was added thereto. Then, a solution of diphenylphoaphory! azlde (1 .38 g, 5.02 mmol) 
in tert-butyl alcohol (4 ml) was added thereto, and the resulting mixture was refluxed for 2 hours. After completion of 
the reaction, the reaction solution was concentrated and the tert-butyl alcohol was removed as an azeotrope with 
toluene as much as possible. The residue was purified by a silica gel chromatography (eiuent: ethyl acetate/hexane) 
to obtain tert-butyl 1 -benzyl-5-oxo-3-pyrrolldlnylcarbamate (480 mg, 51%). 
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1 H-NMR (DMSO-d 6 ) 5; 1 .34 <9H, s)> 2.23 (1H, dd, J=5.7, 16.8Hz), 2.61 (1 H, dd, J=8.6, 16.8Hz), 3.01 (1H, dd, J=5.7, 
9.9Hz), 3.43 (1H, dd, J=8.6, 9.9Hz), 4.03 (1H, m), 4.36 (2H, s), 7.30 (6H, m). 

(c) Synthesis of 4-amlno-1-benzyl-2-pyrrolldlnone hydrochloride 

[0399] In tetrahydrofuran (6 ml) was dissolved tert-butyl 1-benzyi-5-oxo-3-pyrrolldlnylcarbamate (480 mg, 1.65 
mmol), followed by adding thereto 4N-hydrogen chloride/dioxane (6.0 ml, 24 mmol), and the resulting mixture was 
stirred overnight at room temperature. After completion of the reaction, diethyl ether (35 ml) was added to the reaction 
solution, and the resulting mixture was stirred at room temperature for 30 minutes and the precipitate was collected 
by filtration. The precipitate was washed with diethyl ether and dried to obtain 4-amino-1-benzyl-2-pyrrolldinone hy- 
drochloride (380 mg, 99%). 

1 H-NMR (DMSO-cJe) 8; 2.23 (1 H, dd, J=4.0, 1 7.2Hz), 2.76 (1 H, dd, J=8.6, 17.2Hz), 3.22 (1 H, dd, J=4.0, 10.8Hz), 3.53 
(1H, dd, J=7.7, 10.8Hz), 3.89 (1H, bs), 4.30 (1H, d, J-15.0HZ), 4.45 (1H, d, J=15.0Hz), 7.30 (5H, m), 8.32 (2H, bs). 

*5 (d) Synthesis of N-(1 •benzyl-5-oxo-3-pyrrolldlnyl)-1 H-indazole-5-carboxamlde 

[0370] N-(1 -benzyl-5-oxo-3-pyrrolldlnyl)-1 H-lndazole-5-carboxamlde was obtained by carrying out reaction accord- 
ing to the method described In Example 45, except for using 4-amino-1-benzyl-2-pyrrolidinone hydrochloride. 
1 H-NMR (DMSO-de) 8; 2.74 (1H, dd, J=8.6, 16.8Hz), 3.17 (1H t dd, J=5.7, 10.2Hz), 3.53 (1H, dd, J=7.3, 10.5Hz), 3.59 
20 (1H, bs), 4.36 (1H, d, J=1 5.0Hz), 4.53 (1H, d, J=1 5.0Hz), 4.55 (1H, m), 7.28 (5H, m), 7.55 (1H, d, J=8.7Hz), 7.82 (1H, 
dd, J=1 .5, 8.7Hz), 8.20 (1H, s), 8.32 (1H, s), 8.74 (1H, d, J=6.6Hz), 13.26 (1H, s). 

[0371 ] The fol lowing compo unds of Example 208 to Example 233 were synthesized by carrying out reaction according 
to the method described in Example 45. 

25 Example 208 

[0372] N-(2-oxoazepan-3-yl)-1H-lndazole-5-carboxamlde 
MS:m/z = 273(M + 1) 

30 Example 209 

[0373] N-cyclopropyM H-lndazole-5«carboxamlde 
MS:m/z = 202(M + 1) 

as Example 210 

[0374] N-cyclobutyl-1 H-indazole-5-carboxamide 
MS:m/Z = 216(M + 1) 

^0 Example 211 

[0375] N-cyclopentyl-1 H-lndazole-5-carboxamlde 
MS:m/z=230 (M + 1) 

43 Example 212 

[0376] N-cyclohexyl-1 H-lndazole-5-carboxamlde *H-NMR (DMSO-d 6 ) 8; 1 .14-1 .34 (5H, m), 1 .59-1 .81 (5H, m), 3.77 
(1H, m), 7.53 (1H, d, J=8.8Hz), 7.83 (1H, dd, J=1.5, 8.8Hz), 8.16-8.18 (2H, m), 8.31 (1H, s), 13.23 (1H ( brs). 

so Example 213 

[0377] N-cycloheptyl-1 H-lndazole-5-cart>oxamlde 
MS:m/z = 258 (M + 1) 

55 Example 214 

[0378] N-cyclooctyl-1 H-indazole-5-carboxamide 
MS:m/z = 272 (M + 1) 
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Example 215 

[0379] N-<1 -adamantyO-1 H-indazole-5-carboxamid 
MS:m/z = 296 (M + 1) 

5 

Example 216 

[0380] N-phenyl-IH-indazole-S-caftoxamide *H-NMR (DMSO-de) 5; 7.08 (1H, t, J=7.3Hz), 7.35 (2H, t, J=7.5Hz), 
7.63 (1H, d, J=8.8Hz), 7.79 (2H, d, J=7.5Hz), 7.94 (1H, d, J=8.8Hz), 8.26 (1H, «), 8.47 (1H, s), 10.26 (1 H, s), 13.34 
to (1H,bre). 

Example 21 7 

[0381 ] N-(2-methy1phenyl)-1 H-lndazole-5-carboxamlde 
MS:m/z-252(M + 1) 

Example 218 

[0382] N-(3-methylphenyl)-1 H-indazole-5-carboxamide 
zo MS:m/Z = 252(M + 1) 

Example 219 

[0383] N-<4-methylphenyl)-1 H-lndazole-5-carboxamlde 
& MS:m/Z=252(M + 1) 

Example 220 

[0384] N-(1H-lmldazol-2-yl)-1H^ndazole-5^af150xamlde 
30 MS:m/z=228(M + 1) 

Example 221 

[0385] 5 N-(4,5-dlhydro-1 ,3-thlazol-2-yl)-1 H-Indazole-5-carfooxamlde 
35 MS:m/z-247(M + 1) 

Example 222 

[0386] N-benzyl-1 H-indazole-5-carboxamlde 
40 MS:m/Z=252(M + 1) 

Example 223 

[0387] N-[2-(trif luoromethyr)benzyl]-1 H-indazole-5-carboxamide 
45 MS:m/z=320(M + 1) 

Example 224 

[0388] N-[3-(trlfluoromethyl)benzyl]-IH-indazole-5-carboxamide 
so MS:m/z=320(M + 1) 

Example 225 

[0389] N-[4-(trlfluoromethy0benzyl]-1 H-lndazole-5-carboxamlde 
55 MS:m/z=320(M + 1) 
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Example 226 

[0390] N-[2-(trrfluorom©thoxy)ben2yl]-1H-indazole-5-carboxamide 
MS:m/z = 336 (M + 1) 

Example 227 

[0391 ] N-[3-(trlfluoromethoxy)benzyl]-1 H-indazole-5-carboxamide 
MS: m/z = 336 (M + 1) 

Example 228 

[0392] N-[4-(trlfluoromethoxy)benzyl]-1H-lndazole-5-cartoxamlde 
MS:m/z = 336 (M + 1) 

Example 229 

[0393] N-[4-(dlmethylamino)benzyl]-1H-indazole-6-carboxamlde 
MS: m/z = 295 (M + 1) 

Example 230 

[0394] N-[4-(aminosulfonyl)benzyl]-1 H-lndazole-5-carboxamide 
MS:m/Z = 331 (M + 1) 

Example 231 

[0395] N-[4-(m ethy Isu If onyljben zyl]- 1 H -I ndazol e-5-carboxam i de 
MS:m/z = 330 (M + 1) 

Example 232 

[0396] N-(4-nltrobenzyl)-1 H-lndazole-5-carboxamlde 
MS: m/z = 297 (M + 1) 

Example 233 

[0397] Methyl 4-{[(1 H-lndazol-5-y1cart)onyl)amlno]-methyl}benzoate 
MS : m/z = 31 0 (M + 1 ) 

[0398] The following compound of Example 234 was synthesized by carrying out reaction according to the method 
described In Example 1 87, except for using the methyl 4-{[(1H-lndazol-5-ylcarbonyl)amino]methyl}benzoate obtained 
in Example 233, as a starting material. 

Example 234 

[0399] N-[4-(hydroxymethyl)benzyl]-1H-lndazole-5-carboxamide 
MS: m/z =262 (M + 1) 

[0400] The following compounds of Example 235 to Example 249 were synthesized by carrying out reaction according 
to the method described in Example 45. 

Example 235 

[0401 ] N-(4-tert-butylbenzyl)-l H-lndazole-5-carboxamlde 
MS: m/z = 308 (M + 1) 

Example 236 

[0402] N-(2,3-dlmethoxybenzyl)-1H-lndazole-5-carboxamlde 
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MS:m/z=3l2(M + 1) 
Example 237 

5 [0403] N-(2,4-dlmethoxybenzyl)-1 H-indazole-5-carboxamide 
MS:m/Z=312(M + 1) 

Example 238 

10 [0404] N-(2 ( 5-dimethoxybenzyl)-1 H-indazole-5-carboxamide 
MS:m/z = 312(M + 1) 

Example 239 

is [0405] N-<2,6-dlmethoxybenzyl)-1 H-lndazole-5-carboxamlde 
MS:m/z = 312(M + 1) 

Example 240 

20 [0406] N-(3,4-dlmethoxyt>enzyl)-1 H-lndazole-5-carboxamlde 
MS:m/z = 312(M + 1) 

Example 241 

25 [0407] N-(3,5-dimethoxybenzyl)-1 H-indazole-5-carboxamide 
MS:m/z=312(M + 1) 

Example 242 

50 [0408] N-<2 f 3-difluorobenzyl)-1 H-lndazole-S-carboxamide 
MS:m/Z=28B (M + 1) 

Example 243 

as [0409] N-(2 t 4-dffluorobenzyl)-1 H-lndazole-5-carboxamlde 
MS:m/z=288 (M + 1) 

Example 244 

40 [0410] N-<2 l 5-dltluorobenzyl)-1H-lndazole-5-cart>oxamlde 
MS:m/z=288 (M + 1) 

Example 245 

[041 1 ] N-<2,6-dlf luorobenzyl)- 1 H-lndazole-5-carboxamlde 
MS:m/z=288 (M + 1) 

Example 246 

so [041 2] N-<3 t 4-dif luorobenzyl)- 1 H-indazole-5-carboxamide 
MS:m/z=288 (M + 1) 

Example 247 

55 [0413] N«(3,5-drfluorobenzyl)-1 H-indazole-5-carboxamide 
MS:m/z-2B8 (M + 1) 
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Example 248 

[041 4] N-(2,3-dihydro-1 -benzof uran-5-ylmethyl)-1 H-indazo!e-5-carboxamlde 
MS:m/z=294(M + 1) 

5 

Example 249 

[0415] N-(2-phenylethyl)-1 H-indazole-5-carboxamide 
MS:m/z=266 (M + 1) 

10 

Example 250 

Synthesis of N-(plperldln-4-ylmethyl)-1H-indazole-5-carboxamlde hydrochloride 

is (a) Synthesis of tert-butyl 4-{[{l H-lndazol-5-ylcarbonyl)amlno]methyl}plperldlne-1 -carboxylate 

[0416] tert-Butyl 4-{[(1 H-lndazol-5-ylcarbonyl)amlno]methyl}plperld In e-1 -carboxylate was obtained by carrying out 
reaction according to the method described in Example 45. 
MS:m/z=359(M + 1) 

20 

(b) Synthesis of N-(plperidin-4-ylmethyl)-1 H-lndazole-5-carboxamlde hydrochloride 

[0417] A 4N-hydrogen chloride- 1 ,4-dloxane solution (0.200 mg, 0.800 mmol) was added to a solution of tert-butyl 4- 
{[(1H-lndazol-5-ylcarbonyl)amlno]methyl}plperldlne-1 -carboxylate (36.0 mg, 0.100 mmol) In a mixture of 1 ,4-dloxane 

25 (0.4 ml) and acetic acid (0.7 ml) at room temperature, and the resulting mixture was stirred for 3 hours while being 
maintained at room temperature. Toluene was added to the reaction solution and the resulting mixture was stirred while 
being maintained at room temperature. Then, the resulting slurry was collected by filtration and dried under reduced 
pressure, and the resulting crude product residue was stirred in methanol (3.0 ml) for 1 hour with heating under reflux 
while maintaining the temperature. The resulting mixture was concentrated to dryness to obtain N-(plperldln-4-ylme- 

30 thyl)-1H-lndazole-5-cartooxamide hydrochloride (29.8 mg, 100%). 
MS:m/z=259 (M + 1) 

[0418] The following compounds of Example 251 to Example 270 were synthesized by carrying out reaction according 
to the method described In Example 45. 

3s Example 251 

[0419] N-(tetrahydro-2H-pyran-4-ylmethyl)-1 H-indazole-5-carboxamide 
MS:m/z= 260(M + 1) 

to Example 252 

[0420] 1 H-lndazole-5-carboxamlde 
MS:m/z= 162 (M + 1) 

48 Example 253 

[0421] N-methyl-1 H-lndazole-5<arboxamlde 
MS:m/z= 176 (M + 1) 

80 Example 254 

[0422] N-propyl-1 H-lndazole-5-carboxamide 
MS:m/z=204 (M + 1) 

55 Example 255 

[0423] N-(2,2,2-trlfluoroethyl)-1H-indazole-5-carboxamide 
MS : m/z = 244 (M + 1) 
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Exampl 256 

[0424] N-<3,3,3-trifluoropr py1)-1 H-indazo!e-5-csrboxamlde 
MS:m/Z=258 (M + 1) 

5 

Example 257 

[0425] N-lsopropyl-1 H«lndazole-5-carboxamide 
MS:m/z=204 (Mf1) 

10 

Example 258 

[0426] N-(tert-butyl)-1 H-indazole-5-carboxamide 
MS:m/z = 218(M + 1) 

IS 

Example 259 

[0427] N-(2-hydroxy-1 ,1 -dimethyle1hyi)-1 H-indazole-5-carboxamide 
MS:m/z = 234 (M + 1) 

2D 

Example 260 

[0428] N-lsopentyl-1H-lndazole-5-carboxamlde 1 H-NMR (CDCI3) 8; 0.98 (6H, d, J=6.4Hz), 1.51-1.58 (2H, m), 
1 .65-1 .77 (1 H, m), 3.49-356 (2H, m), 6.11 (1H, brs), 7.53 (1H, d, J=8.8Hz), 7.84 (1H, d, J=8.8HZ), 8.16 (1H, s), 8.21 
& (1H, 3), 10.33 (1H,brs). 

Example 261 

[0429] N-(2-methoxyethyl)-1 H-lndazole-5-carboxamlde 
30 MS:m/z=220(M + 1) 

Example 262 

[0430] N-(3-methoxypropyl)-1 H-lndazole-5-carboxamlde 
3S MS:m/z=234(M + 1) 

Example 263 

[0431 ] N-(2-hydroxyethy1>1 H-indazole-5-carboxamide 
40 MS:m/Z=206(M + 1) 

Example 264 

[0432] N-[2-(dimethylarntno)ethyl]-1 H-indazole-5-cartooxamide 
49 MS:nVz=233(M + 1) 

Example 265 

[0433] N-{3-(dimethylamino)propyl]-1 H-indazole-5-carboxamide 
so MS:m/z=247(M + 1) 

Example 266 

[0434] N-[2-(dlmethylamlno)-1-methylethyi]-1H-lndazole-5-cart)oxamlde 
55 MS:m/z=247(M + 1) 
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Example 267 

[0435] N-(2-pyrro!idln-1 -ytethyl)-1 H-indazole-5-carboxamide 
MS:m/z=259(M + 1) 

Example 268 

[0436] N-(2-plper idln-1 -ylethyl)-1 H-indazole-5-carboxannide 
MS:m/z = 273(M + 1) 

10 

Example 269 

[0437] N-(2-morpholin-4-ylethyl)-1H-lndazole-5-carboxamlde 
MS:m/z=275(M + 1) 

15 

Example 270 

[0436] N-[2-(4-benzylpipera2in-1-yl)ethyl]-1H-lndazole-5-carboxamide 
MS:m/z=364(M + 1) 

20 [0439] The following compound of Example 271 was synthesized by carrying out reaction according to the method 
described In Example 148, except for using the N-[2-(4-benzylpiperazln-1-y0ethyt]-1 H-lndazole-5-carboxamlde ob- 
tained In Example 270, as a starting material. 

Example 271 

25 

[0440] N-(2-plperazln-1 -ylethyl)-1 H-lndazole-5-carboxamlde 
MS:m/z=274(M + 1) 

[0441 ] The following compound of Example 272 was synthesized by carrying out reaction according to the method 
described in Example 45. 

30 

Example 272 

[0442] N-[2-(1 -benzylplperldln-4-yl)ethyl]-1 H-lndazole-5-carboxamlde 
MS:m/z = 363 (M + 1) 

35 [0443] The following compound of Example 273 was synthesized by carrying out reaction according to the method 
described In Example 148, except for using the N-[2-(1-benzylplperldln-4-yl)ethyl]-1H-lndazole-5-canboxamide ob- 
tained in Example 272, as a starting material. 

Example 273 

40 

[0444] N-(2-piperldin-4-ylethyl)-1 H-indazole-5-carboxamide 
MS:m/z = 273(M + 1) 

[0445] The following compounds of Example 274 and Example 275 were synthesized by carrying out reaction ac- 
cording to the method descrfoed in Example 45. 

45 

Example 274 

[0446] N,N-dimethyM H-indazole-5-carboxamide 
MS:m/z=190 (M + 1) 

50 

Example 275 

[0447] N.N-dlpropyl-1 H-lndazole-5-carboxamlcle 
MS:m/z = 246 (M + 1) 

55 
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Example 276 

Synthesis of N-(1-ph nylcyclohexyl)-1H-indazole-5-carboxamide 

s [0448] Oxalyl dichloride (38.7 uJ, 0.444 mmol) and N,N-dimethy!formamide (about 1 u.l) were added to a solution of 
the 1H-lndazole-5-carboxyllc acid (40.0 mg, 0.247 mmol) obtained In Reference Example 1 In dlchloromethane (2.5 
ml), and the resulting mixture was stirred at room temperature for 0.5 hour and then was stirred with heating under 
reflux for 2 hours while maintaining the temperature. The reaction solution was concentrated to dryness and a solution 
of the resulting residue In tetrahydrof uran (1 .5 ml) was added dropwlse to a solution of 1 -phenylcyclohexylamlne (1 30 

10 mg, 0.742 mmol) in tetrahydrof uran (2.0 ml). The resulting mixture was stirred for 18 hours while being maintained at 
room temperature. A 5% aqueous sodium bicarbonate solution was added to the reaction solution and stirred, followed 
by extraction with ethyl acetate. The organic phase was washed with a 5% aqueous sodium chloride solution and then 
dried over anhydrous sodium sulfate. The organic phase dried was concentrated under reduced pressure, and the 
resulting crude product was purified by a silica gel column chromatography (eluent: chiorofornVmethanol = 50/1 to 
30/1) to obtain N-(1 -phenylcyclohexyl)-1 H-Indazole-5-carboxamlde (62 mg, 78%). 
MS: m/z =320 (M + 1) 

[0449] The following compounds of Example 277 to Example 31 6 were synthesized by carrying out reaction according 
to the method described In Example 276. 

20 Example 277 

[0450] 1 ,3-bls[(1 H-lndazol-5-ylcarbonyl)amlno]cyclohexane 
MS:m/z=403 (M + 1) 

25 Example 278 

[0451 ] cis-N-(2-amlnocyclohexyl)-1 H-lndazole-5-carboxamlde 
MS: m/z =259 (M + 1) 

30 Example 279 

[0452] trans-N-(2-amlnocyclohexyl)-1 H-lndazole-5-carboxamlde 
MS: m/z = 259 (M + 1) 

as Example 280 

[0453] N-(1 -ethynylcyclohexyl)-1 H-indazole-5-carboxamide 
MS:m/z = 268 (M + 1) 

40 Example 281 

[0454] N-(2-methoxyphenyl)-1 H-lndazole-5-carboxamlde 
MS: m/z =268 (M + 1) 

4* Example 282 

[0455] N-(3-methoxyphenyl)-1 H-lndazole-5-carboxamlde 
MS:m/z = 268 (M + 1) 

so Example 283 

[0456] N-(4-methoxyphenyl)-1 H-lndazole-5-carboxamlde 
MS : m/z = 268 (M + 1 ) 

55 Example 284 

[0457] N-[2-(aminocarbonyl)pheny0-1 H-indazole-5-carboxamide 
MS : m/z = 281 (M + 1) 
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Example 285 

[0453] N-[3-(aminocarbonyl)ph nyl]-1 H-indazole-5-cart>oxamld 
MS:m/z=281 (M + 1) 

Example 286 

[0459] N-(2-fluorophenyl)-1 H-lndazole-5-carboxamlde 
MS:m/z=256 (M + 1) 

Example 287 

[0460] N-(3-fluorophenyl)-1 H-lndazole-5-cart>oxamide 
MS:m/z = 256 (M + 1) 

Example 288 

[0461 ] N-(4-fluorophenyl)-1 H-indazole-5-carboxamlde 
MS:m/z=256 (M + 1) 

Example 289 

[0462] N-pyrldln-2-yM H-lndazole-5-carboxamlde 
MS:m/z=239 (M + 1) 

Example 290 

[0463] N-pyridln-3-yl-1 H-indazole-5-carboxamicte 
MS:m/z= 239 (M + 1) 

Example 291 

[0464] N-pyrldln-4-yl-1 H-lndazole-5-carboxamlcte 
MS:m/z=239 (M + 1) 

Example 292 

[0465] N-pyrlmldln-2-yM H-lndazole-5-carboxamlde 
MS:m/z=240 (M + 1) 

Example 293 

[0466] N-<1 H-1 ,2,4-triazol-3-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z= 229 (M + 1) 

Example 294 

[0467] N-(1 H-tetrazol-5-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z = 230 (M + 1) 

Example 295 

[0468] N-(1 ,3-thlazol-2-yl)-1 H-lndazole-5-carboxamlde 
MS:m/z=245 (M + 1) 

Example 296 

[0469] N-(1 ,3 ( 4-thladlazol-2-yl)-1 H-indazole-5-carboxamlde 
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MS: m/z =246 (M + 1) 
Example 297 

5 [0470] N-(1 H-benzimidazol-2-yt)-1 H-indazole-5-carooxam!de 
MS:nVz=278 (M + 1) 

Example 298 

io [0471 ] N-<1 H-lndazol-5-yl)-1 H-indazole-5-carboxamide 
MS:m/z=278 (M + 1) 

Example 299 

is [0472] N-(2-methy1benzyl)-1 H-lndazole-5-carboxamlde 
MS : m/z = 266 (M + 1) 

Example 300 

[0473] N-(3-methylbenzyl)-1 H-tndazole-5-carboxamlde 
MS: m/z =266 (M + 1) 

Example 301 

25 [0474] N-(4-methytbenzyl)-1 H-indazole-5-carboxamide 
MS: m/z =266 (M + 1) 

Example 302 

30 [0475] N-(2-methoxybenzyl)-1 H-indazole-6-caiboxamide 
MS: m/z = 282 (M + 1) 

Example 303 

35 [0476] N-<3-methoxybenzyl)-1 H-lndazole-5-carboxamlde 
MS : m/z = 282 (M + 1) 

Example 304 

40 [0477] N-<4-methoxybenzyl)-1 H-lndazole-5-carboxamlde 
MS: m/z = 282 (M + 1) 

Example 305 

4* [0478] N-(2-fluorobenzyl)-1 H-lndazole-5-cartooxamlde 
MS: m/z =270 (M + 1) 

Example 306 

so [0479] N-(3-fluorobenzyi)-1 H-indazole-5-carboxamide 
MS: m/z = 270 (M + 1) 

Example 307 

55 [0480] N-<4-fluorobenzyt)-1 H-indazole-5-carboxamide 
MS: m/z =270 (M + 1) 
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Example 308 

[0481 J N-[4-(aminom thyl)benzyl]-1 H-indazole-5-carboxamid 
MS :m/z= 281 (M + 1) 

Example 309 

[0482] N-[3-(amlnomethy!)benzyl]-1 H-indazole-5-carboxamlde 
MS:m/z=281 (M + 1) 

Example 310 

[0463] 1 ,4-bls[(l H-indazol-5-ylcarobonyl)aminomethyl]benzene 
MS:m/z = 425 (M + 1) 

Example 311 

[0484] 1 ,3-bis[(1 H-lndazol-5-ylcarobonyl)amlnomethyl]benzene 
MS:m/z=425 (M + 1) 

Example 312 

[0485] N-(pyrldln-2-ylmethyl)-1H-indazole-5-carboxamide 
MS:m/z=253 (M + 1) 

Example 313 

[0486] N-(pyrldln-3-ylmethyl)-1 H-indazole-5-carboxamlde 
MS:m/z=253 (M + 1) 

Example 314 

[0487] N-(pyrldln-4-ylmethyl)-1H-lndazole-5-carboxamlde 
MS:m/z=253 (M + 1) 

Example 316 

[0488] N-(2-furylm ethyl)- 1 H-lndazole-5-carboxamlde 
MS:m/z = 242(M + 1) 

Example 316 

[0489] N-(th ien-2-ylmethyl)-1 H-indazole-5-carboxamide 
MS:m/z=258(M + 1) 



Example 317 

Synthesis of N«(1H-indazol-5-yl)piperidine-4-sulfonannlde 

so (a) Synthesis of benzyl 4-bromo-1 -piperidinecarboxylate 

[0490] To a solution of 4-bromopIperldIne hydrobromlde (3.0 g, 12.2 mmol) in tetrahydrofuran (30 ml) were added 
HUbenzyloxyJcarbonylloxyJ^.S-pyrrolldlnedlone (3.20 g, 12.9 mmol), N-methylmorphollne (1.62 ml, 14.7 mmol) and 
4-N,N-d!methylamlnopyrldlne (30 mg) at room temperature, and stirred at room temperature for 16 hours. The reaction 
55 solution was poured into water and extracted with ethyl acetate. The organic layer was washed with a 1N-aqueous 
hydrochloric acid solution, dried over anhydrous magnesium sulfate and distilled under reduced pressure to remove 
the solvent, and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate 
= 1/1) to obtain benzyl 4-bromo-1 -piperidinecarboxylate (3.58 g, 98%). 
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(b) Synthesis of benzyl 4-(acetylthio)-1-pip rldlnecarboxylate 

[0491 J Potassium thiosulfat (1 .47 g, 1 2.9 mmoi) was added to a solutl n f benzyl 4-bromo-1 -piperidinecarboxylate 
(3.5 g, 1 1 .7 mmol) In N.N-dlmethytformamlde (25 mi) at room temperature and stirred at room temperature for 1 6 hours 

5 and then at 60° C for 3 hours. The reaction solution was poured into water and extracted with ethyl acetate. The organic 
layer was washed with a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate and 
distilled under reduced pressure to remove the solvent, and the resulting residue was purified by a silica gei column 
chromatography (eiuent hexane/ethyl acetate ■ 8/1) to obtain benzyl 4-(acetylthio)-1-plperidinecarboxylat (2.61 g, 
76%). 

10 

(c) Synthesis of benzyl 4-(chlorosulfony I)- 1 -piperidinecarboxylate 

[0492] A solution of benzyl 4-(acetylthio)-1 -piperidinecarboxylate (1 .45 g r 4.94 mmol) in a mixture of methylene chlo- 
ride (10 ml) and water (40 mi) was stirred at 0°C for 4 hours while bubbling chlorine gas therethrough. After the organic 
layer was separated, the aqueous layer was extracted wtth methylene chloride. The resulting organic layer was dried 
over anhydrous magnesium sulfate and distilled under reduced pressure to remove the solvent, whereby benzyl 4-(chlo- 
rosulfony1)-1 -piperidinecarboxylate (1 .58 g, 100%) was obtained. 

(d) Synthesis of 5-ni1ro-1-tetrahydro-2H-pyran-2-y1-1H-indazole 

20 

[0493] To a solution of 5-nitroindazole (20.0 g, 123 mmol) in methylene chloride (400 ml) were added 3,4-dihydro- 
2H-pyran (16.8 ml, 1 84 mmol) and p-toluenesulfonlc acid (4.22 g, 24.5 mmol) at room temperature, and stirred for 2 
hours. After the reaction solution was concentrated, a saturated aqueous sodium hydrogencarbonate solution was 
added thereto, followed by extraction with chloroform. The organic layer was dried over anhydrous magnesium sulfate 

6 and distilled under reduced pressure to remove the solvent, and resulting residue was purified by a silica gel column 
chromatography (eiuent: hexane/ethyl acetate = 5/1 ) to obtain 5-n itro-1 -tetrahydro-2H-pyran -2-yl-1 H-indazofe (26.6 g , 
88%). 

(e) Synthesis of 1-tetrahydro-2H-pyran-2-yl-1H-lndazol-5-amlne 

so 

[0494] To a solution of 5- n itro-1 -tetrahydro-2H-pyran-2-y 1-1 H-indazole (3.69 g, 14.9 mmol) in a mixture of ethyl ac- 
etate (50 ml) and ethanol (50 ml) was added 1 0% Pd-C (300 mg) , followed by catalytic reduction at ordinary temperature 
and atmospheric pressure. After completion or the reaction, the catalyst was filtered off, and the filtrate was concen- 
trated under reduced pressure. The resulting residue was suspended in ethyl acetate, and the solid precipitated was 
as collected by filtration and dried under reduced pressure to obtain 1 -tatrahydro-2H -pyran-2-yl- 1 H-lndazol-5-amlne (1 .79 
g, 55%). 

(f) Synthesis of benzyl 4-{[(1 -tetrahydro-2H-pyran-2-yl-1 H -I ndazol-5-yl)amlnolsu If ony I}- 1 -piperidinecarboxylate 

40 [0495] Triethytamlne (0.789 ml, 5.69 mmol) was added to a solution of 1-tetrahydro-2H-pyran-2-yl-1H-lndazol- 
5-amine (1.04 g, 4.79 mmol) and benzyl 4-(chlorosulfonyl)-1 -piperidinecarboxylate (1.5 g, 4.74 mmol) In methylene 
chloride (50 ml) at 0*C and stirred at 0*C for 30 minutes and then at room temperature for 15 hours. The reaction 
solution was poured into water and extracted with chloroform. The organic layer was dried over anhydrous magnesium 
sulfate and distilled under reduced pressure to remove the solvent, and the resulting residue was purified by a silica 
gel column chromatography (eiuent chloroform/ethyl acetate = 3/1) to obtain benzyl 4~{[(1 -tetrahydro-2H-pyran-2-yl- 
1H-indazol-5-yl)amino]sulfonyl}-1 -piperidinecarboxylate (1 .32 g, 56%). 

(g) Synthesis of benzyl 4-[(1H-indazol-5-yiamino)sulfonyl]-piperidine-1-carboxylate 

so [0496] Trifluoroacetic acid (5.0 ml) was added to a solution of benzyl 4-{[(1-tetrahydro-2H-pyran-2-yl-1H-indazol- 
5-yt)am Inojsulfony I} -1 -piperidinecarboxylate (500 mg, 1 .00 mmoi) in methylene chloride (50 mi) at room temperature 
and stirred for 2 hours. After the reaction solution was concentrated, a saturated aqueous sodium hydrogencarbonate 
solution was added thereto, followed by extraction wtth ethyl acetate. The organic layer was dried over anhydrous 
magnesium sulfate and distilled under reduced pressure to remove the solvent, and resulting residue was purified by 

55 a silica gel column chromatography (eiuent: chloroform/methanol = 50/1) to obtain benzyl 4-[(1H-indazol-5-ylamino) 
sulfonyilpiperidine-1-carboxylate (317 mg, 76%). 
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(h) Synthesis of N-(1H«lndazol-5-yl)piperidlne-4-sulfonamide 

[0497] Ammonium format (250 mg) and 10%-Pd/C (50 mg) w re added to a solution of benzyl 4-[(1 H-indazol- 
5-ylamlno)sulfonyl]plper1dlne-1-cart>oxylate (250 mg, 0.603 mmol) In ethanol (15 ml) at room temperature, and the 
s resulting mixture was refluxed for 1 hour. The reaction mixture was filtered by the use of Celite, and the filtrate was 
concentrated and the resulting residue was dissolved In a mixture of chloroform and methanol , followed by adding 
thereto diethyl ether. Thesolid precipitated was collected by filtration and dried under reduced pressure to obtain N-(1 H- 
indazol-5«yl)piperldine-4-sulfonamlde (116 mg, 69%). 
Melting point: 120-1 23°C 

10 

Example 318 

Synthesis of N-(1-benzylplperldin-4-yl)-N-methyl-1H-indazole-5-carboxamide 

is (a) Synthesis of IM-(1 -benzyl^-plperldlnyO^^-trtf luoro-N-methylacetamlde 

[0498] N^I-benzyM-p^erldlnyl^.Z^-trlfluoroacetamlde (1 .0 g, 3.49 mmol) was added to a suspension of 60%- 
sodlum hydride (147 mg, 3.67 mmol) In tetrahydrofuran (20 ml) at room temperature and stirred for 30 minutes. Then, 
methyl iodide (0.239 ml, 3.84 mmol) was added thereto and stirred for 5 hours. The reaction solution was poured into 
20 water and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate and distilled 
under reduced pressure to remove the solvent, and the resulting residue was purified by a silica gel column chroma- 
tography (eluent: chloroform/rnethanol = 100/1) to obtain N-(1-benzyl-4-piperldlnyl)-2,2,2-tr1fluoro-N-methylacetamlcte 
(731 mg, 70%). 

25 (b) Synthesis of 1 -benzyl-N-methylpipehdin-4-amine 

[0499] Potassium caroonate (662 mg, 4.79 mmol) was added to a solution of N-(1-benzyl-4-plperldlnyl)-2,2,2-trif- 
luoro-N-methylacetamide (720 mg, 2.40 mmol) in a mixture of methanol (14 ml) and water (2 ml) at room temperature 
and stirred at 50°C for 1 .5 hours. After the reaction solution was concentrated, a saturated aqueous sodium hydro- 
30 gencarbonate solution was added thereto, followed by extraction with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate and then distilled under reduced pressure to remove the solvent, whereby 1-benzyi-N- 
methylplperldin-4-amlne (629 mg, 100%) was obtained. 

(c) Synthesis of N-(1 -benzyl piperldln-4-yl)-N -methyl -1H-lndazole-5-carboxamlde 

35 

[0500] To a solution of the 1 H-lndazole-5-carboxyllc acid (281 mg, 1 .73 mmol) obtained In Reference Example 1 In 
N.N-dimethylformamide (10 ml) were added 1 -benzyl- N-methylpiperidin-4-amine (390 mg, 1.91 mmol), triethylamine 
(0.29 ml, 2.08 mmol), l-ethyl-3-(3'-dlmethylamlnopropyl)-carbodllmlde monohydrochlortde (499 mg, 2.60 mmol) and 
hydroxybenzotriazole (281 mg, 2.08 mmol), and the resulting mixture was stirred overnight at room temperature. An 

40 aqueoussodlum hydrogencarbonate solution was added to the reaction solution, followed by extraction with chloroform, 
and the organic layer was dried over anhydrous magnesium sulfate. The solvent was concentrated under reduced 
pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/ethyl acetate 
-> chloroform/rnethanol) to obtain N-(1-benzylpiperidin-4-yl)-N-methyl-1H-indazole-5-canboxamide (502 mg, 83%). 
1 H-NMR (DMSO-d 6 ) 5; 1.61 (2H, m), 1.78 (2H, m). 2.83 (5H, m), 3.39 (2H, s), 7.29 (6H, m), 7.57 (1H. d, J=8.5Hz), 

45 7.78 (1H, s), 8.12 (1H, s), 13.22 (1H, s). 

Example 319 

Synthesis of N-methyl-N-piperidin-4-yl-IH-indazole^5-carboxamide 

50 

[0501] Ammonium formate (400 mg) and 10%-Pd/C (80 mg) were added to a solution of the N-(1-benzylplperidln- 
4-yl)-N-methyl-1H-lndazole-5-carboxamlde (435.1 mg, 1.25 mmol) obtained In Example 31 8 In ethanol (10 ml) at room 
temperature, and the resulting mixture was refluxed for 2 hours. The reaction mixture was filtered by the use of Celite, 
and the filtrate was concentrated and the resulting residue was purified by a silica gel column chromatography (eluent: 
55 chloroform/rnethanol (1%-aqueous ammonia)) to obtain N-methyl-N-piperidin-4-yl-1H-indazole-5-carboxamide (247 
mg, 77%). 

1 H-NMR (DMSO-d 6 ) 5; 1 .61 (4H, m), 2.12 (2H, m), 2.92 (3H, s), 3.32 (2H, m), 3.32 (1H, m), 7.33 (1H, d, J=8.5Hz), 
7.54 (1H, d, J=8.5HZ), 7.78 (1H, s), 8.13 (1H, s), 13.23 (1H, s). 
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Example 320 

Synthesis of 4-(piperidln-4-yloxy)-1 H-lndazole 

s (a) Synthesis of 3-(acetyl amino) -2-methy (phenyl acetate 

[0502] Under a nitrogen atmosphere, 10% Pd-C (1 .0 g) was added to a solution of 3-nitro-o-cresol (10.0 g, 65.3 
mrnol) in methanol (200 ml) at room temperature, and catalytic reduction was carried out at ordinary temperature and 
atmospheric pressure. After completion of the reaction, the catalyst was filtered off and the filtrate was concentrated 
10 under reduced pressure. The resulting residue was dissolved in ethyl acetate, followed by adding thereto acetic anhy- 
dride (10.0 ml, 170 mmol) and pyridine (10.6 ml, 131 mrnol), and the resulting mixture was refluxed for 2 hours. After 
completion of the reaction, the reaction mixture was concentrated and hexane was added thereto. The resulting sus- 
pension was filtered and the precipitate was dried under reduced pressure to obtain 3-(acetylamino)-2-methylphenyl 
acetate (12.7 g, 94%). 

1* 1 H-NMR (DMSO-cy 5; 1 .96 <3H, S), 2.04 (3H, s), 2.29 (3H, s), 6.89 (1H, d, J=8.0Hz), 7.16 (1H, dd, J=8.0, 8.0Hz), 7.28 
(1H, d, J=8.0Hz), 9.39 (1H,s). 

(b) Synthesis of 1H-indazol-4-ol 

zo [0503] Acetic anhydride (1 6.4 ml, 1 74 mmol), tetrabutylammonlum bromide (933 mg, 2.90 mmol), potassium acetate 
(11 .4 g, 11 6 mmol) and isoamyi nitrite (11 .7 ml, 86.9 mmol) were added to a solution of 3-(acetylamino)-2-methytphenyl 
acetate (12.0 g, 57.9 mmol) in ethyl acetate (120 ml) at room temperature, and the resulting mixture was refluxed for 
7 hours. The reaction solution was poured Into water and extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate and distilled under reduced pressure to remove the solvent, and the resulting 

& residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate = 3/1). Subsequently, the 
residue purified was dissolved in methanol (50 ml) and a 2N-aqueous sodium hydroxide solution (47.9 ml) was added 
thereto at room temperature and stirred for 1 hour. The methanol was distilled off under reduced pressure, and the 
resulting aqueous solution was adjusted to pH 4 to 5 by dropwlse addition of hydrochloric acid and then extracted with 
acetic acid. The organic layer was dried over anhydrous magnesium sulfate and distilled under reduced pressure to 

so remove the solvent, and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl 
acetate - 2/1) to obtain 1 H-indazol-4-ol (3.62 g, 47%). 

1 H-NMR (DMSO-d 6 ) 8; 6.36 (1H, d, J=7.9Hz), 6.92 (1H, d, J=7.9Hz), 7.19 (1H, dd, J=7.9, 7.9Hz), 8.01 (1H, s), 10.00 
(1H, s), 12.85 (1H,brs). 

as (c) Synthesis of 4-(plperldln-4-yloxy)-1 H-lndazole 

[0504] To a solution of 1 H-indazol-4-ol (200 mg, 1.49 mmol) in tetrahydrofuran (1 0 ml) were added tert-butyl 4-hy- 
droxyplperldlne-1-carboxylate (300 mg, 1.49 rnrnol), trlphenylphosphlne (430 mg, 1.64 mmol) and a 40%-dlbenzyl 
azodlcarboxylate-dichloromethane solution (0.855 ml, 1 .79 mmol) at 0°C. After 1 hour, the mixture thus obtained was 

*o warmed up to room temperature. After stirring overnight, the reaction solution was concentrated under reduced pres- 
sure, and the resulting residue was dissolved in chloroform (30 ml) and washed with a 1 M -aqueous sodium hydroxide 
solution (20 ml). Extraction with chloroform (30 ml) was carried out again and the organic layer was dried over anhydrous 
magnesium sulfate. The organic layer dried was concentrated under reduced pressure and the resulting residue was 
purified by a silica gel column chromatography (eluent: hexane/ethyl acetate). The mixture thus obtained was dissolved 

is In methanol (2 ml) and 4N-hydrochlorlc acld-dloxane (2 ml) was added thereto at room temperature. After 2 hours, the 
reaction solution was concentrated under reduced pressure, and the resulting residue was dissolved in methanol (5 
ml) and the pH was adjusted to 1 0 by dropwlse addition of a 2M aqueous sodium hydroxide solution. The resulting 
mixed solution was concentrated under reduced pressure, dried and then purified by a silica gel column chromatography 
(eluent: chloroform/methanol = 10/1 -> chloroform/methanol/(1%-NH 3 aq) = 10/1) to obtain 4-(piperidin-4-yloxy)-1H- 

so indazole(103mg, 32%). 

Melting point: 1 62-1 66* C 
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Example 321 

4-(Piperidin-3-yloxy)-1 H-indazole 

5 (a) Synthesis of tert-butyl 3-hydroxy-1 -piperldlnecarboxylate 

[0505] A solution of di-tert-butyl dicarbonate (5.83 g, 26.7 mmol) in dichloromethane (10 ml) was added to a solution 
of 3-hydroxypiperidlne (3.0 g, 29.7 mmol) in dichloromethane (30 ml) at room temperature and stirred for 15 hours. 
[0506] The reaction solution was concentrated, diluted with ethyl acetate, and then washed with a saturated aqueous 

'0 sodium hydrogencarbonate solution, a 0.5M -aqueous potassium hydrogensulfate solution, a saturated aqueous sodi- 
um hydrogencarbonate solution and then a saturated aqueous sodium chloride solution. The organic layer was dried 
over anhydrous magnesium sulfate and distilled under reduced pressure to remove the solvent, and the resulting 
residue was crystallized by the addition of hexane, filtered, and then dried to obtain tert-butyl 3-hydroxy-l -piperidine- 
carboxylate (5.17 g, 87%). 

18 1 H-NMR (DMSO-d 6 ) 8; 1.46 (9H, s, 1.99 (2H, m), 3.34-3.49 (4H, m), 4.45 (1H, m). 

(b) Synthesis of 4-(plper1dln-3-yloxy)-1H-lndazole 

[0507] 4-(Piperidin-3-yloxy)-1 H-indazole was obtained by carrying out reaction according to the method described 
20 In Example 320, except for using tert-butyl 3-hydroxy-l -piperldlnecarboxylate. 

1 H-NMR (DMSO-d 6 ) 5; 1.67 (1H, m), 1.94 (3H ( m), 3.08 (2H ( m), 357 (2H, m), 4.88 (1H, m), 6.64 (1H, d, J=8.0Hz), 
7.12 (1H, d, J=8.0Hz), 7.24 (1H, dd, J=8.0. 8.0Hz), 8.19 (1H, S), 8.73 (1H, brs.), 13.06 (1H, s). 

Example 322 

25 

Synthesis of 4- (azepan-4-yloxy)-1 H-indazole 

(a) Synthesis of 1 -benzyl-4-azepanone 

so [0508] N-methyl-N-nttrosourethane (1 .39 ml, 1 0.8 mmol) was added dropwiseto a solution of 1 -benzyl-4-piperkJone 
(2.0 g, 1 0.6 mmol) In methanol (4 ml) at -1 5°C over a period of 30 minutes while maintaining the temperature at -5°C 
or lower. During the addition, barium oxide (65 mg, 0.423 mmol) was added thereto In small portions. The resulting 
mixture was stirred overnight at -1 5°C and then filtered, and the filtrate was distilled under reduced pressure to remove 
the solvent and diethyl ether was added to the residue. The Insoluble material was filtered off and a saturated aqueous 

6 sodium hydrogencarbonate solution was added to the filtrate, followed by extraction with diethyl ether. The organic 
layer was dried over anhydrous magnesium sulfate and distilled under reduced pressure to remove the solvent, and 
the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate = 2/1) to obtain 
1-benzyl-4-azepanone (662 mg, 31%). 

1H-NMR (CDC Is) 5; 1.84 (2H, m), 2.54 (2H, m), 2.60 (2H, m), 2.73 (4H, s), 3.65 (2H, s), 7.25 (5H, m). 

40 

(b) Synthesis of 1 -benzyl-4-azepanol 

[0509] A solution of 1 -benzyl-4-azepanone (610 mg, 3.00 mmol) in diethyl ether (8 ml) was added to a suspension 
of lithium aluminum hydride (57 mg, 1.50 mmol) in diethyl ether (5 ml) at 0°C and stirred for 1 hour. Water (0.057 ml), 
45 a 2N-aqueous sodium hydroxide solution (0.114 ml) and then water (0.171 ml) were added to the reaction mixture, 
and the resulting mixture was dried over anhydrous magnesium sulfate and distilled under reduced pressure to remove 
the solvent. The resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate = 
1/1 , chloroform/rnethanoi = 30/1) to obtain 1 -benzyl-4-azepanol (51 6 mg, 84%). 

1 H-NMR (CDCI 3 ) 5; 1 .52-1 .81 (4H ( m), 1 .87 (1 H, m) t 1 .96 (1 H, m), 2.44 (1 H, m), 2.53 (1 H, m) t 2.77 (1 H, m), 2.87 (1 H, 
SO m), 3.67 (2H, m), 4.08 (1 H, m), 7.28 (5H, m). 

(c) Synthesis of tert-butyl 4-hydroxyazepane-1-carboxylate 

[0510] Ammonium formate (900 mg) and 1 0% Pd-C (200 mg) were added to a solution of 1 -benzyl-4-azepanol (450 
55 mg, 2.19 mmol) in ethanol (1 0 ml), and the resulting mixture was refluxed for 1 hour. The reaction mixture was filtered 
by the use of Celite and the filtrate was concentrated. To a solution of the resulting residue in dichloromethane (10 ml) 
was added di-tert-butyl dicarbonate (0.504 ml, 2.1 9 mmol) at room temperature, and stirred for 19 hours. A saturated 
aqueous sodium hydrogencarbonate solution and then water were added to the reaction mixture, followed by extraction 
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with chloroform. Th organic layer was dri d ov r anhydrous magnesium sulfate and distilled und r reduced pressure 
to remove the solvent, and the resulting residue was purified by a silica gel column chromatography (eluent hexane/ 
thyl acetate = 2/1 ) t obtain tert-butyi 4-hydroxyazepane-1 -carboxylate (333 rng, 70%) . 
1 H-NMR (CDC la) 8; 1.50-1.92 (6H, m), 2.39 (1H, s), 3.11-3.42 (4H, m), 3.77 (1H, m). 

5 

(d) Synthesis of 4-(azepan-4-yloxy)-1H-lndazole 

[051 1 1 4-(Azepan-4-yloxy)-1 H-lndazol was obtained by carrying out reaction according to the method described in 
Example 320, except for using tert-butyl 4- hydroxyazepane-1 -carboxylate. 
10 Melting point: 187-188°C 

Example 323 

Synthesis of trans-4-(1 H-lndazol-4-y1oxy)-cyclohexanamlne 

15 

(a) Synthesis of trans-2-(4-hydroxycyclohexyl)-1H-leolndole-1 ,3(2H)-dlone 

[0512] Potassium carbonate (1.64g, 11.9 mmol) and N-carboemoxyphthalirnlde ( 1 .59 g, 7.25 mmol) were added to 
a solution of 4-aminocyclohexanol hydrochloride (1 .0 g, 6.59 mmoi) in water (15 mi) at room temperature and stirred 
20 tor 30 minutes. The reaction solution was filtered and the resulting precipitate was purified by a silica gel column 
chromatography (eluent: hexane/ethyl acetate = 2/1) to obtain trajis-2-(4-hydroxycyclohexyl)-1H-lsoindole-1 ,3(2H)* 
dlone(823mg,51%). 

1 H-NMR (DMSO-d 6 ) 5; 1.27 (2H, m), 1 .68 (2H, m), 1.88 (2H, m), 2.11 (2H, m), 3.44 <1H, m), 3.94 (1H, m), 4.63 (1H, 
d, J=4.2Hz), 7.83 (4H, m). 

25 

(b) Synthesis of cis-4-(1 ,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yl)cyclohexyl 4-nitrobenzoate 

[0513] To a solution of trans-2-(4-hydroxyeyclohexyl}-1 H-isoindole-1 ,3(2H)-dlone (359 mg, 1 .46 mmol) in tetrahy- 
drofuran (15 ml) were added p-nltrobenzolc acid (245 mg, 1.46 mmol), triphenylphosphlne (422 mg, 1.61 mmol) and 

so a 40%-diethyl azodicarboxylateAoluene solution (0.73 ml, 1 .61 mmol) at 0*C, and stirred at 0°C for 30 minutes and 
then at room temperature for 3 hours. The reaction solution was concentrated and the resulting residue was dissolve 
In a mixed solution of ethanol (10 ml) and dllsopropyl ether (10 ml) at 60'C. Then, the resulting solution was allowed 
to cool and the crystals formed were filtered under reduced pressure to obtain cls-4-(1 ,3-dloxo-1 ,3-dlhydro-2H-lsolndol- 
2-yl)cyclohexyl 4-nltrobenzoate (427 mg, 74%). 

35 1 H-NMR (DMSO-d 6 ) 8; 1.66 (2H, m), 1 .80 (2H, m), 2.05 (2H, m), 2.54 (2H, m), 4.18 (1H, m), 5.23 (1H, m), 7.85 (4H, 
m), 8.31 (2H, d, J=9.0Hz), 8.40 (2H, d, J=9.0Hz). 

(c) Synthesis of cls-2-(4-hydroxycyclohexyl)-1H-lsolndole-1 ,3(2H)-dlone 

*o [0514] To a suspension of ds-4-(1 ( 3-dloxo-1,3-d1hydro-2H-lsolndol-2-yl)cyclohexyl 4-nltrobenzoate (2.0 g, 5.07 
mmol) in a mixture of methanol (40 ml) and tetrahydrofuran (40 ml) was added 28%-sodlum methoxlde (1 .04 ml, 5.07 
mmol) at 0°C, and stirred at 0°C for 30 minutes and then at room temperature for 3.5 hours. 

The reaction solution was adjusted to pH 4 with a 0.5 M -aqueous potassium hydro gensu If ate solution and distilled under 
reduced pressure to remove the solvent. The residue was added to water and extracted with ethyl acetate. The organic 
4* layer was dried over anhydrous magnesium sulfate and distilled under reduced pressure to remove the solvent, and 
the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate = 3/1) to obtain 
cls-2-(4-hydroxycyclohexyl)-1H-lsolndole-1 ,3(2H)-dIone (932 mg, 75%). 

1 H-NMR (DMSO-d 6 ) 6; 1 .42 (2H, m), 1 .48 (2H, m), 1.73 (2H, m), 2.50 (2H, m), 3.85 (1H, m), 3.96 (1H, m), 4.38 (1H, 
d, J=25Hz) f 7.82 (4H, m). 

50 

(d) Synthesis of trans-4-(1H-indazol-4-ytoxy)-cyclohexanamlne 

[0515] To a solution of the 1 H-indazol~4-o( (131 mg, 0.977 mmol) obtained In Example 320, (b) In tetrahydrofuran 
(10 ml) were added dropwlse ds-2-(4-hydroxycyclohexyi)-1H-isoindole-1 f 3(2H)-dIone (215 mg, 0.879 mmol), trlphe- 
55 nylphosphtne (283 mg, 1.07 mmol) and 40%-drbenzyl azodica rbo xy late -dichloro methane solution (0.672 ml, 1.17 
mmol) at 0°C. The resulting mixture was warmed up to room temperature 30 minutes after the addition. After stirring 
overnight, the reaction solution was concentrated under reduced pressure and the resulting residue was dissolved in 
chloroform (50 ml) and washed with a 1 M-aqueous sodium hydroxide solution (20 ml). Extraction with chloroform (20 
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ml) was carried out again, and th organic layer was dried over anhydrous magnesium sulfate. The organic lay r dried 
was concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetat ). To the resulting mixture was added 30%-methylarnine/ethanol (2 ml ) at room temp r- 
ature, and the resulting mixture was refiuxed for 15 minutes. After 4 hours, the reaction solution was concentrated 
s under reduced pressure at room temperature and the resulting residue was purified by a silica gel column chromatog- 
raphy (eluent: chlorofomVmethanol = 10/1 chloro1orm/methanoi/(1%-aqueous ammonia) = 10/1) to obtain trans- 
4-(1H-indazol-4-yloxy)-cydohexanamine (11 mg, 5.6%). 

1 H-NMR (DMSO-de) 5; 1.22 (2H, m), 1.48 (2H, m), 1.69 (2H, brs), 1.78 (2H, m),2.07 (2H, m), 2.65 (1H, m), 4.43 (1H, 
m), 6.56 (1H, d, J=7.5Hz), 7.04 <1H, d, J=7.5Hz), 7.20 (1H, dd, J=7.5, 7.5Hz), 7.94 (1H, s), 12.97 (1 H, s). 
io [0516] The following compounds of Example 324 and Example 325 were synthesized by carrying out reaction ac- 
cording to the method descrbed In Example 323. 

Example 324 

is [0517J cls-4-(1H-indazol-4-yloxy)-cyciohexanamlne 1 H-NMR (DMSO-d 6 ) 8; 1.44-1.65 (8H, m), 1.94 (2H, m), 2.70 
(1H, m), 4.65 (1H, m), 6.55 (1H, d, J=7.8Hz), 7.04 (1H, d, J=7.8Hz) ( 7.20 (1H, dd, J=7.6, 7.8Hz), 8.00 (1H, s) t 12.97 
(1H, s). 

Example 325 

20 

[0518] Synthesis of cis-3-(1 H-indazol-4-yk>xy)-cyclohexanamine 
Melting point: 166-168 C C 

Example 326 

25 

Synthesis of trans-3-(1H-indazol-4-yloxy)-cyclohexanamfne 

(a) Synthesis of 2-(2-cyclohexen-1 -yl)-1 H-isoindole-1 ,3(2H)-dione 

30 [0519] Phthalimide (7.08 g, 48.1 mmol), triphenylphosphine (13.2 g, 50.4 mmol) and a 40%-diethyl azodicarboxylate/ 
toluene solution (23.3 ml, 51 .4 mmol) were added to a solution of cyclohexenol (4.5 g. 45.9 mmol) In tetrahydrofuran 
(90 ml) at 0°C and stirred at 0°C for 30 minutes and then at room temperature for 2.5 hours. The reaction solution was 
concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetate = 15/1) to obtain 2-(2-cyclohexen-1-yl)-1H-lsoindole-1 ,3(2H)-dlone (3.36 g, 32%). 

35 1H-NMR (CDCI3) S; 1.73 (1 H, m), 1.93 (2H, m), 2.16 (3H, m),4.90 (1H, m), 5.58 (1H, m), 5.94 (1H, m), 7.72 (2H, m), 
7.81 (2H, m). 

(b) Synthesis of (2S, 6R, 12bS, ISSJ-IS-bromo-^b-propyl-S^.S.e-tetrahydro^H^.e-methano^.S-allsolndol-S 
(12bH)-one 

40 

[0520] Ethanol (3 ml) and N-bromosuccinimide (2.94 g, 16.5 mmol) were added to a solution of 2-(2-cyclohexen- 
1 -yl)-1 H-lsolndole-1 t 3(2H)-dlone (3.0 g, 13.2 mmol) In chloroform (90 ml) at room temperature and stirred for 14 hours. 
A 1M-aqueous sodium thiosulfate solution was added to the reaction solution, followed by extraction with chloroform. 
The organic layer was dried over anhydrous magnesium sulfate and the solvent was concentrated under reduced 
43 pressure, and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate 
= 10/1) to obtain (2S ( 6R f 12bS, ISSJ-IS-bromo-^b-propyl-S^.S^-tetrahydro^H^^-methano^.S-ajisoindol-e 
(12bH)-one(3.60 g, 77%). 

1 H-NMR (CDCI3) 5; 1.14 (3H, t, J=7.1Hz), 1 .34 (1 H, m), 1 .68 (2H, m), 2.11 (2H, m), 2.54 (1 H, m), 3.05 (1H, m), 3.38 
(1H, m), 4.37 (1 H, m), 4.56 (1H, m), 5.57 (1H, m), 7.56 (3H, m), 7.76 (1H, m). 

50 

(c) Synthesis of 2-[(1R ( 2S, 3S)-2-bromo-3-hydroxycyclohexyl]-1H-isoindole-1,3(2H)-dione 

[0521] A 2N-aqueous hydrochloric acid solution (18 ml) was added to a solution of (2S # 6R, 12bS, 13S)-13-bromo- 
^b-propyl^^.S.e-tetrahydro^H^^-methano^^-allsolndol-et^bHj-one (3.56 g, 10.1 mmol) In methanol (70 ml) at 
55 room temperature and stirred for 1 hour. The reaction solution was concentrated and the resulting residue was dissolved 
in chloroform and washed with water. The organic layer was dried over anhydrous magnesium sulfate and the solvent 
was concentrated under reduced pressure, and the resulting residue was crystallized from hexane/ethyl acetate to 
obtain 2-[(1 R, 2S, 3S)-2-bromo-3-hydroxycyclohexyi]-1H-teolndole-l ,3(2H)-dlone (2.19 g, 67%). 
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1 H-NMR (CDCI3) 5; 1.51 (2H, m), 1.91 (2H, m). 2.20 (2H, m), 2.52 (1H, s), 3.76 (1H, m), 4.38 (1H, m), 4.81 (1H,dd, 
J=9.5, 11 .2Hz), 7.76 (2H, m), 7.86 <2H, m). 

(d) Synthesis of cts-2-(3-hydroxycyclohexyr)-lH-l9olndole-1 ,3(2H)-dlone 

5 

[0522] Trlbutyttin hydride (1.99 ml, 7.40 mmol) and 2 l 2 , -azobls(lsobutyronltrlle) (8 mg) were added to a solution of 

2- [{1 R, 2S, 3S)-2-bromo-3-hydroxycyclohexyll-1H-*eoindole-1 ,3(2H)-dione (2.0 g. 6.17 mmol) In a mixture of toluene 
(40 ml] and methanol (4 ml) at room temperature, and the resulting mixture was refluxed for 3 hours. Tributyftln hydride 
(1 .99 ml, 7.40 mmol) and 2,2 , -azobls(lsobutyronltr1le) (8 mg) were further added thereto, and the resulting mixture was 

10 refluxed for 1 hour. The reaction solution was concentrated and the resulting residue was purified by a silica gel column 
chromatography (eluent: hexane/ethyl acetate = 2/1 ) to obtain cls-2-(3-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dione 
(1.33 g, 88%). 

1 H-NMR (CDCI3) S; 1 .37 (2H. m), 1.51 (1H, d, J=5.3Hz), 1.71 (1H, m), 1.88 (1H, m), 2.04-2.32 (4H, m), 3.69 (1H, m), 
4.17 (1H, m), 7.73 (2H, m), 7.80 (2H, rn). 

15 

(e) Synthesis of trans-3-(1H-lndazol-4-yloxy)-cyclohexanamlne 

[0523] Except for using ci8-2-(3-hydroxycyclohexy1)-1H-l8oindole-1,3(2H)-dione, trans-3-(1H-indazol-4-yloxy)-cy- 
clohexanamine was synthesized by carrying out reaction according to the method described in Example 323, (d). 
20 1H-NMR(CDCI 3 )6; 1 .14 (1H, rn), 1 .32-1 .58 (3H, m), 1.71 (1H t m), 1.81 (1H.m), 1.91 (1H, m), 2.15 (1H. m).3.19(1H, 
m) ( 4.78 (1H, m), 6.37 (1 H, d, J=7.7Hz), 6.95 (1H, d, J=7.7Hz), 7.12 (1H> dd, J=7.7, 7.7Hz), 8.05 (1 H, s). 

Example 327 

25 Synthesis of trans-3-(1 H-indazoh4-yioxy)-cyclohexanamine hydrochloride 

[0524] To a solution of the trans-3-(1H-lndazol-4-yloxy)-cyclohexanamlne (163.1 mg, 0.705 mmol) obtained In Ex- 
ample 326 in ethanol (3 ml) was added 1 M-hydrochloric acid/diethyl ether (0.776 ml, 0.776 mmol) at room temperature. 
After 1 hour, the resulting solution was concentrated under reduced pressure, and the resulting oil was crystallized by 
30 the addition of acetonitrile, followed by filtration. The precipitate was dried under reduced pressure to obtain trans* 

3- (1H-indazol-4-yloxy)-cyciohexanamine hydrochloride (166 mg, 88%). 

1 H-NMR (DMSO-d 6 ) S; 1.39-1.56 (2H, m), 1.71 (3H, m) t 1.96 (2H, m), 2.26 (1H, m), 3.39 (1H, m), 5.01 (1H, m), 6.59 
(1H, d, J=8.2Hz), 7.08 (1H, d, J=8.2Hz), 7.23 (1H, dd, J=8.2, 8.2Hz), 7.92 (3H, brs.), 8.05 (1H. s), 13.03 (1H, s). 

3s Example 328 

Synthesis of 5-[(4-methylpentyi)oxy]-1H-indazole 

[0525] To a solution of the 1 H-indazol-5-ol (100 mg, 0.745 mmol) obtained in Reference Example 4 in N.N-dlmeth- 
40 yitormamlde (2 ml) were added 1 -bromo-4-methylpentane (0.1 09 ml, 0.745 mmol), tetrabutylammonium Iodide (28 mg , 
0.1 mmol) and potassium carbonate (103 mg, 0.746 mmol), and the resulting mixture was heated to 60°C. After 9 
hours, the mixture was poured Into water (20 ml) and extracted with ethyl acetate (20 ml x 2). The organic layer was 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure, and the resulting residue was 
purified by a silica gel column chromatography (eluent hexane/ethyl acetate) to obtain 5-[{4-methylpentyl)oxy]-1H- 
** Indazole (60 mg, 37%) . 

Melting point: 124-1 26*C 

[0526] The following compounds of Example 329 and Example 330 were synthesized by carrying out reaction ac- 
cording to the method described in Example 328. 

so Example 329 

[0527] 5-(!sopenty1oxy)-1H-!ndazole 
Melting point: 1 39-1 40°C 

55 Example 330 

[0528] 5- Isobutyioxy- 1 H-lndazo le 
Melting point: 1 51 -153°C 
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Example 331 

Synthesis of 5-(b nzyloxyH H-lndazol 

s [0529] Benzyl bromide (0.069 ml, 0.745 mmol) and potassium carbonate (1 03 mg, 0.745 mmol) were added to a 
solution of the 1 H-lndazol-5-ol (100 mg, 0.745 mmol) obtained In Reference Example 4 In N,N-dlmetriylformamlde (2 
ml), and the resulting mixture was heated to 40°C. After 2 hours, the mixture was poured into water (20 ml) and extracted 
with ethyl acetate (20 ml x 2). The organic layer was dried over anhydrous magnesium sulfate. The organic layer dried 
was concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 

10 (eluent: hexane/ethyl acetate) to obtain 5-<benzyloxy)-1 H-indazole (63 mg, 38%). 
Melting point: 179-1 81 °C 

Example 332 

Synthesis of 5-(plperldln-4-ylmethoxy)-1 H-lndazole dihydrochloride 

(a) Synthesis of tert-butyl 4-(riydroxymethyl)plperldlne-1-carboxylate 

[0530] A 1M-borane/tetrahydrofuran solution (4.36 ml, 4.36 mmol) was added dropwiSB to a solution of 1-(tert-bu- 
20 toxycarbonyOplpertdlne-4-carboxyllc add (1 .0 g, 4.36 mmol) In tetrahydrofuran (20 ml) at 0°C. After 1 hour, the mixture 
thus obtained was warmed up to room temperature. After another 6 hours, a saturated aqueous sodium hydrogencar- 
bonate solution was added to the reaction mixture and the resulting mixture was poured into water (100 ml) and ex- 
tracted with ethyl acetate (50 ml x 2). The organic layer was dried over anhydrous magnesium sulfate. The organic 
layer dried was concentrated under reduced pressure and the resulting residue was purified by a silica gel column 
25 chromatography (eluent: hexane/ethyl acetate) to obtain tert-butyl 4-(hydroxymethyl)piperidine-1 -carboxylate (715 mg, 
76%). 

(b) Synthesis of tert-butyl 4-[(1H-lndazol-5-yloxy)methyl]plperidine-1 -carboxylate 

so [0531] Triethylamlne (0.155 mi, 1 .11 mmol) and methanesulfonyl chloride (0.075 ml, 0.975 mmol) were added to a 
solution of tert-butyl 4-(hydroxymethyl)piperidine-1 -carboxylate (200 mg, 0.929 mmol) in dichloro methane (6 ml). After 
2 hours, the mixture thus obtained was poured into water (20 ml), adjusted to pH 4 with a 0 .5 M -aqueous potassium 
hydrogensulfate solution and then extracted with chloroform (20 ml x 2). The organic layer was dried over anhydrous 
magnesium sulfate. The organic layer dried was concentrated under reduced pressure and the resulting residue was 

3s dissolved In N,N-dlmethylformamlde (3 ml). The 1 H-lndazol-5-ol (125 mg, 0.929 mmol) obtained In Reference Example 
4, potassium carbonate (128 mg, 0.929 mmol) and tetrabutylammonium bromide (34 mg, 0.0929 mmol) were added 
thereto, and the resulting mixture was heated to 60°C. After 1 hour, the mixture was heated to 80°C. After another 5 
hours, a 1M-aqueous sodium hydroxide solution was added thereto and the resulting mixture was poured into water 
(30 ml) and extracted with chloroform (20 ml x 2). The organic layer was washed with a saturated aqueous sodium 

to chloride solution and then dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under 
reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/ 
ethyl acetate) to obtain tert-butyl 4-[(1H-lndazol-5-yloxy)methyllplperldine-1 -carboxylate (90 mg, 29%). 

(c) Synthesis of 5-(piperidin-4-ylmethoxy)-1 H-indazole dihydrochloride 

45 

[0532] To tert-butyl 4-[(1H-indazol-5-yloxy)m9thylIpiperidine-1 -carboxylate (81.2 mg, 0.245 mmol) was added 4N- 
hydrochloric acld<floxane (1 ml). After 1 hour, the resulting mixture was concentrated under reduced pressure, and 
the resulting residue was dissolved in methanol (0.5 ml) and crystallized from diethyl ether (1 0 ml). The crystals were 
filtered and then dried under reduced pressure to obtain 5-(piperidin-4-ylmethoxy)-1 H-indazole dihydrochloride (71 
so mg,95%). 

1 H-NMR (DMSO-d 6 ) 6; 1.48 (2H, m), 1.90 (2H, m), 2.07 (1H, m), 2.89 (2H, m), 3.27 (2H, m), 3.86 (2H, d, J=6.3Hz), 
7.00 (1H, d, J=9.0Hz), 7.18 (1H, s), 7.42 (1H, d, J=9.0Hz), 7.92 (1H, s), 8.51 (1H, br), 8.82 (1H, br). 

Example 333 

55 

Synthesis of 5-(2-phenylethoxy)-1 H-indazole 

[0533] Potassium carbonate (68 mg, 0.492 mmol), tetrabutylammonium Iodide (17 mg, 0.0447 mmol) and phenethyl 
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bromide (0.061 ml. 0.447 mmol) were added to a s lutton of the 1 H-indazol-5-ol (60 mg, 0.447 mmol) btain d in 
Reference Example 4 In N.N-dimethylformamlde (2 ml), and the resulting mixture was heated to 60°C. After 7 hours, 
chloroform (3 ml) and a 1 M-aqueous sodium hydroxide solution (4 ml) w r added to the r action mixture and stirred. 
After removing the aqueous layer, water (3 ml) was added to the organic layer and stirred. After removing the aqueous 
layer, the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated and 
the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 
5-(2-phenylethoxy)-1H-indazole (8.4 mg, 8%). 
MS:m/z=239 (M + 1) 

[0534] The following compoundsof Example334to Example 350 were synthesized by carrying out reaction according 
to the method described In Example 333. 

Example 334 

[0535] 5-(Cyclopropy1methoxy)-1 H-lndazole 
MS:m/Z = 189 (M + 1) 

Example 335 

[0536] 5-(CycIobuty1methoxy)-1 H-indazole 
MS:m/Z=203 (M + 1) 

Example 336 

[0537] 5-(Cyclohexylmethoxy)-1 H-lndazole 
MS:m/Z=231 (M + 1) 

Example 337 

[0536] Ethyl (1 H-lndazol-5-yloxy)acetate 
MS:m/z=221 (M + 1) 

Example 338 

[0539] 5-(2-Methoxyethoxy)-1 H-lndazole 
MS:m/z= 193 (M + 1) 

Example 339 

[0540] 5-(2-Phenoxyethoxy)-1H-indazole 
MS:rn/Z=255 (M + 1) 

Example 340 

[0541 ] 2-(1 H-indazol-5-yloxy)ethanol 
MS :m/z= 179 (M + 1) 

Example 341 

[0542] 5-(Pyridin-2-y1mathoxy)-1 H-indazole 
MS:m/z=226 (M + 1) 

Example 342 

[0543] S-(Pyrldln-3-y1rnethoxyH H-lndazole 
MS:m/z = 226 (M + 1) 
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Example 343 

[0544] 5-(Pyridln-4-ylmethoxy)-1 H-lndazole 
MS : m/z = 226 (M + 1) 

Example 344 

[0545] 2-[(1 H-indazol-5-yloxy)methyl]qu!noline 
MS : m/z = 276 (M + 1) 

Example 345 

[0546] 5-[2-(1 H-pyrrol-1 -yl)ethoxy]-1 H-lndazole 
MS: m/z = 228 (M + 1) 

Example 346 

[0547] 2-[(1 H-lndazol-5-yloxy)methyl]benzonltrlle 
MS: m/z = 250 (M + 1) 

Example 347 

[0548] 3-[(1 H-indazol-5-yk>xy)methyl]benzonitrile 
Melting point: 158-1 61 °C 

Example 348 

[0549] 4-[(1 HHndazol-5-yloxy)methyl]benzonitrile 
MS: m/z =250 (M + 1) 

Example 349 

[0550] 2-[2-(1 H-lndazol-5-yloxy)ethylM H-lsolndole-1 ,3(2H>dlone 
MS: m/z = 308 (M + 1) 

Example 350 

[0551 ] 2-(Tetrahydro-2H-pyran-2-ylrnethoxy)-1 H-lndazole 
MS: m/z = 233 (M + 1) 

Example 351 

Synthesis of 5-(cyc!ohexyloxy)-1 H-lndazole 

43 [0552] Cyclohexanol (0.31 5 ml, 2.98 mmol), trlphenylphosphine (442 mg, 1 .64 mmol) and dlbenzyl azodlcarboxylate 
(534 mg, 1 .17 mmol) were added at 0°C to a solution of the 1H-indazol-5-ol (200 mg, 1.49 mmol) obtained In Reference 
Example 4 In tetrahydrofuran (16 ml). After 30 minutes, the mixture thus obtained was warmed up to room temperature. 
After stirring overnight, the reaction solution was concentrated under reduced pressure and a-1M aqueous sodium 
hydroxide solution (20 ml) was added to the resulting residue, followed by extraction with ethyl acetate (20 ml x 2). 

so The organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under 
reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/ 
methanol, hexane/ethyl acetate) to obtain 5- (cyclohexyloxy)-1 H-lndazole (140 mg, 43%). 
Melting point: 144-146°C 

55 
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Example 352 

Synthesis of 5-(2-nltrophenoxy)-1 H-indazole 

[0553] To a solution of the 1H-indazol-5-ol (300 mg, 2.24 mmoi) obtained in Reference Example 4 in N.N-dimethyl- 
formamlde (6 ml) were added 2-bromonltrobenzene (497 mg, 2.46 mmol) and potassium carbonate (402 mg, 2.91 
mmol), and the resulting mixture was heated to 1 20°C. After 6 hours, the mixture was poured into water (20 ml) and 
extracted with ethyl acetate (20 ml x 2). The organic layer was dried over anhydrous magnesium sulfate. The organic 
layer dried was concentrated under reduced pressure and the resulting residue was purified by a silica gel column 
chromatography (eluent: hexane/ethyl acetate) to obtain 5-(2-nitrophenoxy)-1 H-indazole (57 mg, 1 0%). 
1 H-NMR (DMSO-de) 5; 7.02 (1H, d, J=8.5Hz), 7.29 (1H, d, J=8.0Hz), 7.29 (1H, dd, J=7.5, 7.5Hz), 7.46 (1H, s), 7.60 
(2H, m), 8.04 (2H, m), 13.18 (1H, s). 

Example 353 

Synthesis of 5- (cyclopentyloxy)-l H-lndazole 

[0554] Cyclopentanol (0.068 ml, 0.745 mmol), triphenylphosphine (221 mg, 0.820 mmol) and dlbenzyi azodicarbo- 
xylate (267 mg, 0.895 mmol) were added at 0°C to a solution of the 1H-indazol-5-ol (100 mg, 0.745 mmol) obtained 
in Reference Example 4 In tetrahydrofuran (6 ml). After 30 minutes, the mixture thus obtained was heated to room 
temperature. After stirring overnight, the reaction solution was concentrated under reduced pressure and a 1 M -aqueous 
sodium hydroxide solution (4 ml) and chloroform (3 ml) were added to the resulting residue. After removing the aqueous 
layer, water (2 ml) was added to the residue. The aqueous layer was removed and the organic layer was dried over 
anhydrous magnesium sulfate. The organic layer dried was concentrated and the resulting residue was purified by a 
silica gel column chromatography (eluent: chloroform/methanol, hexane/ethyl acetate) to obtain 5-(cyclopentyloxy)- 
1H-indazola (24 mg, 16%). 
Melting point: 141 -142° C 

[0555] The following compounds of Example 354 to Example 360 were synthesized by carrying out reaction according 
to the method described In Example 353. 

Example 354 

[0556] 5-(Cycloheptyloxy)-1 H-lndazole 
MS:m/z=231 (M + 1) 

Example 355 

[0557] 5-(1 -Methyl-2-phenoxyethoxy)-l H-lndazole 
MS:m/z = 269 (M + 1) 

Example 356 

[0558] 5-(Tetrahydrofuran-3-yloxy)-1 H-indazole 
MS:m/z = 205(M + 1) 

Example 357 

[0559] 5-(2-Methoxy-1 -methylethoxy)-1 H-indazole 
MS:m/z=207(M + 1) 

Example 358 

[0560] 5-(Cyciobuty1oxy)-1 H-lndazole 
MS:m/z = 189 (M + 1) 

Example 359 

[0561 ] 5-[(2-Methylcyclohexyi)oxy]-1 H-lndazole 



100 



EP 1 403 255 A1 



MS:m/z = 231 (M + 1) 
Example 360 

5 [0562] 4-[1-(1H-indazoi-5-ylo><y)ethyl]benzonitrile 1 H-NMR (CDCI 3 ) 5; 1.64 (3H ( d, J=6.5Hz), 5.34 (1H, q, J=6.5Hz), 
6.92 (1 H, d, J=2.2Hz), 7.1 0 (1 H, dd, J=9.0, 2.2Hz), 7.3B (1 H, d, J=9.0Hz), 7.52 (2H, d, J=8.2Hz) p 7.62 (1 H, d, J=8.2Hz), 
7.90 (1H,s), 10.91 (1H, brs.). 

Example 361 

10 

Synthesis of 2-[(1 H-lndazol-5-y1oxy)methyl]benzylamlne 

[0563] Lithium aluminum hydride (44 mg, 1 .12 mmol) was added to a solution of the 24(1 H-lndazol-5-yloxy)methyl] 
benzonltrile (70 mg, 0281 mmol) obtained In Example 346 In tetrahydrofuran (8 ml), and the resulting mixture was 

" refluxed. After 2 hours, water, a 2M -aqueous sodium hydroxide solution and then water were added to the reaction 
mixture, and the resulting solution was filtered by the use of Cellte. The filtrate was concentrated under reduced pres- 
sure and the resulting residue was purified by a silica gel column chromatography (eluent chlorofomVmethanol -> 
chloroform/methanol (1% aqueous ammonia)) to obtain 2-[(1H-indazol-5-yloxy)methyl]benzyl-arnine (52 mg, 
74%). 'H-NMR (DMSO-de) 5; 1.80 (2H, brs.), 3.80 (2H, s), 5.16 (2H, s), 7.08 (1H. dd, J=2.2 f 8.8Hz). 7.23 (1H, m). 7.31 

20 (2H, m), 7.45 (3H, m), 7.94 (1H, s), 12.90 (1H, brs.). 

[0564] The following compound of Example 362 was synthesized by carrying out reaction according to the method 
described In Example 361, except tor using the 4>[(1 H-lndazol-5-yloxy)methyl]benzonltrile obtained In Example 348, 
as a starting material. 

25 Example 362 

[0565] 4-[(1 HHndazol-5-y toxy)methyl]benzylamlne 
Melting point: 197-1 98°C 

[0566] The following compound of Example 363 was synthesized by carrying out reaction according to the method 
30 described in Example 361 , except for using the 3-[(1 H-indazol-5-yloxy)methyl]benzonitrile obtained in Example 347, 
as a starting material. 

Example 363 

3s [0567] 3-[(1 H Jndazol-5-yloxy)methyl]benzylamlne 
Melting point: 179-183°C 

[0568] The following compound of Example 364 was synthesized by carrying out reaction according to the method 
described In Example 361 , except for using the 4-[l -(1 H-lndazol-5-yloxy)ethyl]benzonltrile obtained in Example 360, 
as a starting material. 

40 

Example 364 

[0569] 1 -{4-[1 - (1 H-indazol-5-yloxy)ethyl]phenyl}-methanamine 

1 H-NMR (CDCI3) 5; 1.64 (3H, d, J=6.4Hz), 3.81 (2H, s), 5.29 (1H, q, J=6.4Hz), 6.97 (1H, d, J=2.2Hz), 7.06 (1H, dd, 
<s j=8.9, 2.2Hz), 7.26 (3H, m), 7.34 (2H, d, J=8.2Hz), 7.84 (1H, s). 

Example 365 

Synthesis of 5-(tetrahydro-2H-pyran-4-yloxy)-1H-indazole 

50 

[0570] Toasolution of the 1 H-indazol-5-ol (150 mg, 1.12 mmol) obtained in Reference Example4 In tetrahydrofuran 
(6 ml) were added 4-hydroxytetrahydropyran (0.107 ml, 1.12 mmol), trtphenylphosphlne (293 mg, 1.12 mmol) and a 
40%-diethyl azodicarboxylate-toluene solution (0.517 ml, 1.14 mmol) at 0°C. After 30 minutes, the mixture thus ob- 
tained was heated to room temperature. After stirring overnight, the reaction solution was concentrated under reduced 
55 pressure, and the resulting residue was purified by a silica gel column chromatography (eluent chloroform/methanol) 
to obtain 5-(tetrahydro-2H-pyran-4-yloxy)-1H-lndazoie (11.4 mg, 47%). 
Melting point: 151-153°C. 
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Example 366 

Synthesis of 5-£{1 -isopropylplperidin-4-yl) xy]-1 H-lndaz ie 

5 [0571 ] The 5-(piperidin-4-y loxy)-1 H-indazole (80 mg, 0.366 mmol) obtained in Example 42 was suspended in meth- 
anol (2 ml), and acetone (0.031 ml, 1.10 mmol) and acetic add (0.105 ml, 1.84 mmol) were added dropwtse thereto. 
Then, sodium cyanoboro hydride (116 mg, 1.84 mmoi) was added thereto. After 16 hours, acetone, acetic acid and 
sodium cyanoborhydride were further added in the same amounts, respectively, as above. After 3 days, a saturated 
aqueous sodium hydro gencarbonate solution was added to the reaction solution, and the resulting mixture was poured 

to into water (20 ml) and extracted with chloroform (20 ml x 3). The organic layer was dried over anhydrous magnesium 
sulfate. The organic layer dried was concentrated under reduced pressure and the resulting residue was purified by a 
silica gel column chromatography (eluent: chlorofomVmethanol -* chloroform/methanol (1%-aqueous ammonia)) to 
obtain 5-[(1 - is opropylpiperidin-4-yl)oxyH H-indazole (30 mg, 31%). 
Melting point: 125-1 26- C. 

15 

Example 367 

Synthesis of ethyl 4-(1 H-indazol-5-yloxy)cyclohexanecaiboxy1ate 

20 [0572] Ethyl 4-hydroxycyclohexylcarboxylate (1.44 ml, 8.95 mmol), trlphenylphosphlne (2.15 g, 8.20 mmol) and 
dibenzyl azodlcarboxylate (3.34 g, 11.16 mmoi) were added at 0°C to a solution of the 1 H-indazol-5-ol (1.0 g, 7.45 
mmol) obtained In Reference Example 4 In tetrahydrofuran (40 mi). After 1 hour, the mixture thus obtained was warmed 
up to room temperature. After stirring overnight, the reaction solution was concentrated under reduced pressure, and 
the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/ethyl acetate, hexane/ 

6 ethyl acetate) to obtain ethyl 4-(1 H-inda20l-5-yloxy)cyclohexanecarboxylate (928 mg, 43%). 

MS:m/z=289 (M + 1) 

Example 368 

30 Synthesis of 4-(1 H-lndazol-5-yloxy)cyclohexanecarboxylIc acid 

[0573] The ethyl 4-(1 H-lndazol-5-ytoxy)cyclohexanecarboxylate (728.4 mg, 2.53 mmol) obtained In Example 367 
was dissolved In a mixture of methanol (2.5 ml) and tetrahydrofuran (2.5 mi), and a 2M-aqueous lithium hydroxide 
solution (2.53 ml, 5.05 mmol) was added dropwlse thereto. After 2 hours, the reaction mixture was concentrated under 
3s reduced pressure and the resulting residue was dissolved in water (5 mi). The resulting aqueous solution was adjusted 
to pH 4 with a 0.5M-aqueous potassium hydro gen sulfate solution. The crystals formed were filtered under reduced 
pressure and then dried to obtain 4-(1 H-indazol-5-yloxy)cyclohexanecar boxy lie acid (381 mg, 56%). 
1 H-NMR (DMSO-d 6 ) 8; 1 .47 (2H. m), 1 .65 (2H. m), 1 .78 (4H, m). 1 .91 (1 H . m), 2. 10 (1 H, m), 2.24 (0.5H, m), 2.36 (0.5H. 
m), 4.24 (0.5H, m), 4.47 (0.5H, m), 6.98 (1H, m), 7.21 (1H, m), 7.40 (1H, m), 7.90 (1H, s), 12.84 (1H, br). 

40 

Example 369 

Synthesis of 4-(1H-indazol-5-yloxy)cyclohexanecarboxamide 

[0574] Ammonium chloride (173 ml, 3.23 mmol) and dilsopropyiethylamlne (0.75 mt, 4.30 mmol) were added to a 
solution of the 4-(1H-lndazol-5-y1oxy)cyclohexanecarboxylic acid (280 mg, 1 .08 mmol) obtained in Example 368 in N, 
N-dlmethylformamlde (10 ml). After aqueous ammonia (1 ml) was added thereto to effect dissolution, 1 -ethyl -3-(3'- 
dimethylaminopropy()carbodiimide monohydrochlorlde (309 mg, 1 .61 mmol) and hydroxybenzotrlazole (160 mg, 1 .18 
mmol) were added thereto. After 16 hours, it was confirmed that the starting material remained. Therefore, 1-ethyl- 

50 3-(3*-dimethylaminopropyl)carbodiimide monohydrochloride (309 mg, 1 .61 mmol) and hydroxybenzotriazole (1 60 mg, 
1.18 mmol) were further added thereto. After 7 hours, a saturated aqueous sodium hydrogen carbonate solution was 
added to the reaction solution, and the resulting mixture was poured Into water (1 00 ml) and extracted with ethyl acetate 
(50 ml x 3) and chloroform (20 ml x 2). The organic layerwas washed with a saturated aqueous sodium chloride solution 
and than dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure 

55 and the resulting residue was washed with diethyl ether by repulping to obtain 4-(1 HHndazol-5-yloxy)cydohexanecar- 
boxamlde (265 mg, 95%). 1 H-NMR (DMSO-cy 3; 1.45 (1H, m), 1. 66 (3H, m), 1.94 (2H. m), 2.11 (1H, m), 2.26 (2H, 
m), 4.35 (0.5H, m), 4.65 (0.5H, m), 6.85 (1H, s), 7.15 (1H, m), 7.37 (2H, m), 7 56 (1H, m), 8.05 (1H, s), 13.01 (1H, s). 
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Example 370 

Synthesis of [4-<1 H-indazol-5-yloxy)cycloh xyl]methanol 

s [0575] Lithium aluminum hydride (52 mg, 1 .39 mmol) was added to a solution of the ethyl 4-(1 H-indazol-5-yloxy) 
cyclohexanecarboxylate (100 mg, 0.347 mmol) obtained In Example 367 In tetrahydroTuran (2 ml), and the resulting 
mixture was refluxed. After 2 hours, water (52 |il), a 2M-aqueous sodium hydroxide solution (0.1 04 ml) and then water 
(0.156 ml) were added to the reaction mixture, and the resulting solution was filtered by the use of Celite. The filtrate 
was concentrated under reduced pressure, and the resulting oil was crystallized by the addition of dllsopropyl ether. 

10 The crystals were filtered under reduced pressure and then dried to obtain [4-(1 H-indazol-5-yloxy)cydohexylJmethanol 
(72 mg, 84%, trans/els = 4/1). 

1 H-NMR (DMSO-cfe): 1 .04 (1 .6H, m), 1 .33 (3.6H, m), 1 .79 (1 .6H, m), 1 .95 (0.4H f m), 2. 11 (1 ,6H, m), 3.24 (2H, m), 4.18 
(0.8H, m), 4.42 (1H, m), 4.55 (0.2H. m), 7.01 (1H, m), 7.19 (1H, s), 7.39 (1H, m), 7.90 (1H, s), 12.85 (1H t s). 

Example 371 

Synthesis of 1-[4-(1H-lndazol-5-yloxy)cyclohexyl]methanamlne 

[0576] Lithium aluminum hydride (58 mg, 1 .54 mmol) was added to a solution of the 4-(1 H-indazol-5-yloxy)cyclohex- 
anecarboxamlde (100 mg, 0.386 mmol) obtained In Example 369 In tetrahydrofuran (3 ml), and the resulting mixture 
was refluxed. After 6 hours, water (0.087 ml), a 2M-aqueous sodium hydroxide solution (0.176 ml) and then water 
(0.261 ml) were added to the reaction mixture, and the resulting solution was filtered by the use of Cellte. The filtrate 
was concentrated under reduced pressure, andthe resulting residue was purified by a silica gel column chromatography 
(eluent: chlorofomVmethanol chloroform/methanol (1%-aqueous ammonia)) to obtain 1 -{4-(1 H-lndazol-5-yloxy)cy- 
& clohexyl]methanamine (49 mg, 52%). 

1 H-NMR (DMSO-d 6 ) 5; 1.02 (2H. m), 1.28 (3H, m), 1.52 (2H, m), 1.79 (2H, m), 2.08 (2H. m), 2.39 (2H, m). 4.18 (1H. 
m), 6.98 (1H, dd, J=9.0, 2.0Hz), 7.19 (1H, d, J=2.0Hz), 7.38 (1H, d, J=9.0Hz), 7.90 (1H, s), 12.87 (1H, s). 

Example 372 

30 

Synthesis of 4-(1H-indazol-5-yloxy)cyclohexanol 

(a) Synthesis of 4-(tetrahydro-2H-pyran-2-yloxy)cyclohexanol 

35 [0577] An acidic resin (Dowex 50Wx8, trade name, Dow Chemical Company, 800 mg) and dlhydropyran (1 .89 ml, 
20.7 mol) were added dropwlse to a solution of 1 ,4-cyclohexanedlol (4.0 g, 34.4 mol) In toluene (80 ml) at room tem- 
perature and vigorously stirred. After 17 hours, the reaction mixture was filtered by the use of Celite and the filtrate 
was concentrated under reduced pressure. The resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetate) to obtain 4-(tetrahydro-2H-pyran-2-yloxy)cyclo-hexanol (2.69 g, 65%). 

40 

(b) Synthesis of 5-([4-(tetrahydro-2H-pyran-2-yloxy)cyclohexyl]oxy}-1 H-indazole 

[0578] To a solution of the 1H-indazol-5-ol (250 mg) obtained in Reference Example 4 in tetrahydrofuran (15 ml) 
were added 4-(tetrahydro-2H-pyran-2-yloxy)cyclohexanol (373 mg, 1 .86 mmol), triphenylphosphine (538 mg, 2.05 

<J mmol) and dlbenzyl azodlcarboxylate (667 mg, 2.24 mmol) at 0° C. After 1 hour, the mixture thus obtained was heated 
to room temperature. After stirring overnight, the reaction solution was concentrated under reduced pressure, and a 
1 M-aqueous sodium hydroxide solution (50 ml) was added to the resulting residue, followed by extraction with chlo- 
roform (50 ml x 2). The organic layer was washed with a saturated aqueous sodium chloride solution and then dried 
over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure, and the re- 

50 suiting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 5-{[4-(tet- 
rahydro-2H-pyran-2-yloxy)cyclohexyl]oxy)-1 H-indazole (244 mg, 41%). 

(c) Synthesis of 4-(1H-lndazol-5-yloxy)cyclohexanol 

55 [0579] An acidic resin (Dowex 50Wx8, trade name, Dow Chemical Company, 46 mg) was added to a solution of 5- 
{[4-(tetrahydro-2H-pyran-2-yloxy)cyclohexy0oxy}-1H-lndazole (232 mg, 0.733 mmol) In methanol (10 ml), and the re- 
sulting mixture was heated to 50°C. After 5 hours, the reaction solution was filtered by the use of Celite and the filtrate 
was concentrated under reduced pressure. The resulting residue was purified by a silica gel column chromatography 
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( luent: chloroform/methanol) to obtain 4-(1 H-tndazol-5-yloxy)cycl hexanol (132 g, 78%). 
Melting point: 11 2-11 8«C 

[0580] The following compound of Example 373 was synthesized by carrying out reaction acc rding to the method 
described In Example 372, except for using 1 ,3-cyclohexanediol as a starting material. 

5 

Example 373 

[0581 ] 3-(1 H-indazol-5-yloxy)cyclohexanol 

1 H-NMR (DMSO-d^S; 1.04-1.37 (2.5H, m), 1.60-1.78 (5H, m), 1.99 (0.5H, m), 3.51 (0.5H, m), 3.89 (0.5H, m) ( 4.20 
10 (0.5H, m), 4.51 (0.SH, d, JM.OHz), 4.61 (0.5H, m), 4.64 (0.5H, d, J=4.6Hz), 6.98 (1H, dd, J=2.4, 9.0Hz), 7.18 (1H, m), 
7.39 (1H,d, J=9.0Hz) f 7.91 (1H,»), 12.86 (1H, 8). 

[0582] The following compound of Example 374 was synthesized by carrying out reaction according to the method 
described In Example 372, except for using 1 ,3-cyclopentanediol as a starting material. 

is Example 374 

[0583] 3-(1 H-lndazol-5-yloxy)cyclopentanol 
Melting point: 147-148°C 

20 Example 375 

Synthesis of 2-{4-(1H-lndazol-5-yloxy)piperidln-1-yl]ethanol 

[0584] To a solution of the 5-(plperidln-4-y1oxy)-1H-lndazole (31 mg, 0.143 mmol) obtained In Example 42 In N.N- 
25 dimethyrforrnamide (1 ml) were added 2-bromoethanol (0.0121 ml, 0.171 mmol) and potassium carbonate (49 mg, 
0.357 mmol). After 17 hours, 2-bromoethanol (0.0121 ml, 0.171 mmol) was further added thereto. After another 24 
hours, the reaction mixture was filtered by the use of Celtte and the filtrate was concentrated under reduced pressure. 
The resulting residue was purified by a silica gel column chromatography (eluent: chloroform/methanol -> chloroform/ 
methanol/(1%-aqueous ammonia)) to obtain 2-[4-<1 H-lndazol-5-yloxy)plperldin-1-yl]ethanol <14mg, 38%). 
30 1 H-NMR (DMSO-de) 5; 1 .62 (2H, m), 1 .9 (2H, m), 2.25 (2H, m), 2.39 (2H, t), 2.73 (2H, m), 3.47 (2H, dt), 4.30 (1 H, m), 
4.36 (1H. t), 7.00 (1H, d), 7.21 (1H, s), 7.49 (1H, d), 7.90 (1H, s), 12.87 (1H, S). 

[0565] The following compound of Example 376 was synthesized by carrying out reaction according to the method 
described in Example 372, (b). 

3s Example 376 

[0586] tart-Butyl 3-(1 H-indazol-5-yloxy)piperidine-1 -carboxylase 

1 H-NMR (DMSO-dg) 8; 1 .22-1.37 (10H, m), 1.72 (2H, m). 1 .92 (1H. m), 3.32 (2H, m). 3.55 (2H, m), 5.32 (1H, m), 7.00 
(1H, dd, J=2.3, 9.0Hz), 7.22 (1H, d, J=2.3Hz), 7.42 (1H, d, J=9.0Hz), 7.91 (1H, s), 12.89 (1H r brs). 

40 

Example 377 

Synthesis of 5-(ptperidin-3-yloxy)-1 H-indazolo 

45 [0587] To a solution of the tart-butyl 3-(l H-lndazol-5-yloxy)plpertdlne-1 -carboxylate (1 50 mg, 0.473 mmol) obtained 
in Example 376 in methanol (2 ml) was added a 4N -hydrochloric acid-dloxane solution (1 ml) at room temperature. 
After 3 hours, the mixture thus obtained was concentrated under reduced pressure, and the resulting residue was 
dissolved in methanol. The resulting solution was adjusted to pH 8 to 9 with a 2M-aqueous sodium hydroxide solution 
and concentrated under reduced pressure. The residue was purified by a silica gel column chromatography (eluent: 

so chloroform/methanol chloroform/methanol/(1%-aqueous ammonia)) to obtain 5-(piperidin-3-yloxy)-1H-indazole 
(104 mg, 65%). 

1 H-NMR (DMSO-d 6 ) 8; 1.55 (2H, m), 1.74 (1H, m), 1 .98 (1H, m), 2.70 (2H, m), 2.85 (1H, m), 3.16 (1H, m), 4.34 (1H, 
m), 7.04 (1H ( dd, J=2.2, 9.0Hz), 7.25 (1H, d, J=2.2HZ), 7.42 (1H, d, J=9.0Hz), 7.92 (1H, s), 12.92 (1H, S). 
[0688] The following compound of Example 378 was synthesized by carrying out reactions according to the methods 
55 described in Example 372, (b) and Example 377, except for using tert-butyl 3-hydroxypy rro I idin a- 1 -carboxylate as a 
reagent. 
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Exampla 378 

[0589] 5-(Pyrroiidin-3-yloxy)-1 H-indazole 

1 H-NMR (DMSO-de) 8; 2.08 (2H, m), 3.1 7-3.38 (5H, m), 5.04 (1 H, m), 7.02 {1 H, dd, J=2.2, 9.0Hz), 7.23 (1 H, d, J=2.2Hz), 
7.45 (1H, d, J=9.0Hz), 7.95 (1H, s), 12.97 (1H t 8). 

[0590] The following compound of Example 379 was synthesized by carrying out reactions according to the methods 
described in Example 372, (b) and Example 377 except for using the tert-butyl 4-hydroxyazepane-1 -carboxylase ob- 
tained in Example 322, (c), as a reagent. 

Example 379 

[0591] 5-(Azepan-4-yloxy)-1 H-indazole 
Melting point: 159-1 60°C 

[0592] The following compound of Example 360 was synthesized by carrying out reaction according to the method 
described In Example 372, (b), except tor using the trans-2-(4-hyd roxycyclohexyl)-1H- Is olndole-1 ,3(2H)-dlone obtained 
In Example 323, (a), as a starting material. 

Example 380 

[0593] cls-2-[4-(1 H-lndazol-5-yk>xy)cydohexyl]-1 H-lsolndole-1 ,3(2H)-dlone 
Melting point: 194-1 96°C 

Example 381 

Synthesis ot cis-4-(1H-indazol-5-yloxy)cyclohexanamine 

[0594] A 30%-methylamlne-ethanolamine solution (1.0 ml) was added to the cls-2-[4-(1 H-lndazol-5-yloxy)cy- 
clohexyl]-1 H-isoindole-1,3(2H)-dione (100 mg, 0277 mmol) obtained in Example 380. After 22 hours, the mixture thus 
obtained was poured Into water (20 mi) and extracted with ethyl acetate (20 ml x 2), and the organic layer was dried 
over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure, and the re- 
sulting residue was purified by a silica gel column chromatography (eluent: chloroform/methanol -> chloroform/meth- 
anoi/(1%-aqueous ammonia)) to obtain ds-4-(1H-lndazol-5-yloxy)cyclohexanamlne (36 mg, 57%). 
Melting point: 144-1 46°C 

[0595] The following compound of Example 382 was synthesized by carrying out reaction according to the method 
described In Example 372, (b), except for using the cis-2-(3-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone obtained 
In Example 326, (d), as a reagent. 

Example 382 

[0596] trans-2-[3-(1 H-lndazol-5-yloxy)cyclohexyl]-1 H-lsolndole-1 ,3(2H)-dlone 
Melting point: 197-1 98°C 

[0597] The following compound of Example 383 was synthesized by carrying out reaction according to the method 
described in Example 381, except for using the cis-2-[3-(1H-indazol-5-yloxy)cyclohexyl]-1H-isoindole-1,3(2H)-djone 
synthesized in Example 382, as a starting material. 

Example 383 

[0598] trans-3- (1 H-indazol-5-yloxy)cyclohexanamine 
Melting point: 179-1 80°C 

[0599] The following compound of Example 384 was synthesized by carrying out reactions according to the methods 
described in Example 372, (b) and Example 381 , except for using the cis-2-(4-hydroxycyclohexyl)-1H-isoindole-1,3 
(2H)-dlone obtained In Example 323, (c), as a starting material. 

Example 384 

[0600] trans-4-(1 H-indazol-5-yloxy)cyclohexanamine 

1 H-NMR (DMSO-de) $ 1.16 (2H, m), 1 .34 (2H, m), 1.69 (2H, brs), 1 .76 (2H, m), 2.01 (2H, m), 2.64 (1H, m), 4.19 (1H, 
m), 6.97 (1H, dd, J=2.4, 9.0HZ). 7.19 (1H, d, J=2.4Hz), 7.38 (1H, d, J=9.0Hz), 7.90 (1H, S), 12.87 (1H, S). 
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Example 385 

Synthesis of cis-3-(1 H«!ndazol-5-yloxy)cycloh xan amine 

(a) Synthesis of trans-a^l^-dloxo-l^-dlhydro^H-isoindoi^-yiJcyclohexyl 4-nitrobenzoate 

[0601] Except for using the cis-2-(3-hyclroxycyclohexyt)-1H-isoindole-1 ( 3(2H)-dione obtained in Example 326, (d), 
trans-3-(1 ,3-dioxo-1 .S-dihydro^H-isolndol^-yOcyclohexyl 4-nitrobenzoate was obtained by carrying out reaction ac- 
cording to the method descrtoed In Exampie 323, (b). 

(b) Synthesis of trans-2-(3-hydroxycyclohexyl)-1H-isolndole-1 ,3(2H)-dlone 

[0602] Except for using trans-3-(1,3-dk>xo-1 ,3-dlhydro-2H-isoindol-2-yl)cyciohexyl 4-nitrobenzoate, trans-2-(3-hy- 
droxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dione was obtained by carrying out reaction according to the method described 
in Example 323, (c). 

(c) Synthesis of cls-3-(1 H-indazol-5-yloxy)cyclohexan amine 

[0603] To a solution of the 1 H-indazol-5-ol (200 mg, 1 49 mmol) obtained in Reference Example 4 in tetrahydrofuran 
(15 ml) were added dropwlse trans-2-[3-(1H-lndazol-5-yloxy)cyclohexy 0-1 H-lsolndole-1 ,3 (2H)-dlone (366 mg, 1.49 
mmol), triphenylphosphine (430 mg, 1.64 mmol) and a40%-dbenzyl azodicarboxylate-dichlorom ethane solution (1 .03 
ml, 1.79 mmol) at 0°C. After 1 hour, the mixture thus obtained was warmed up to room temperature. After stirring 
overnight, the reaction solution was concentrated under reduced pressure, and the resulting residue was dissolved in 
chloroform (50 ml) and washed with a 1 M-aqueous sodium hydroxide solution (20 ml). Extraction with chloroform (20 
ml) was earned out again and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried 
was concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexan a/ethyl acetate) to obtain a mixture. To this mixture was added 30%-methylamlne/ethanol (6 ml) under 
a nitrogen atmosphere at room temperature, after 1 5 minutes, then the resulting mixture was refluxad. After 3 hours, 
the reaction mixture was concentrated under reduced pressure at room temperature and the resulting residue was 
purified by a silica gel column chromatography (eluent: chloroforrn/methanol -> chioroform/methanol/(1% aqueous 
ammonia)) to obtain cis-3-(1 H-indazol-5-yloxy)cyclohexan amine (98 mg. 29%). 

1 H-NMR (DMSO-d 6 ) 8; 0.92-1.32 (4H, m), 1.45 (2H, s), 1.68 (2H, m), 2.04 <1H, m), 2.17 (1H, m), 2.63 (1H, m), 4.20 
(1H, m), 6.98 (1H, dd, J=2.4, 9.0Hz), 7.19 (1H, d, J=2.4Hz), 7.39 (1H, d, J=9.0Hz), 7.90 (1 H, S), 12.87 (1H, s). 
[0604] The following compounds of Example 386 and Example 387 were synthesized by carrying out reaction ac- 
cording to the method described In Example 140, except for using the trajis-4-(1H-lndazol-5-yloxy)cyclohexanamlne 
obtained In Example 384, as a starting material. 

Example 386 

[0605] trans-N-butyh4-(1 H-lndazol-5-yioxy)cyciohexanamine 
MS:m/z = 288 (M + 1) 

Example 387 

[0606] trans-4-(1H-indazol-5-yloxy)-N-lsopropytcyclohexanamlne 
MS:m/z = 274(M + 1) 

Example 388 

[0607] trans-N-cyclopentyi-4-(1 H-indazol-5-yloxy)cyclohexanamine 
MS:m/z-300 (M + 1) 

Example 389 

Synthesis of trans-4-(1H-indazol-5-y1oxy)-N > N-dimethylcyclohexanamine monohydrochloride 

[0608] Acetic acid (0.05 ml, 0.87 mmol) was added to a solution of the trans-4-(1 H-indazol-5-yloxy)cyciohexanamlne 
(0.044 g, 0.19 mmol) obtained In Example 364 and paraformaldehyde (0.04O g, 1 .33 mmol) In methanol (4 mi), and 
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the resulting mixture was stirred for 15 minutes and then ice-cooled. Sodium cyanoborohydrfde (0.055 g, 0.87 mmol) 
was added thereto and the resulting mixture was slowly warmed up to room temperature and stirred overnight, After 
a 1 N-aqueous sodium hydroxid solution was added theret , th solv nt was distilled off under reduced pressor and 
the residue was dried up and then purified by a silica gel chromatography (eluent: chloroform/methanol/30%-aqueous 
5 ammonia = 300/10/3). A solution of the purified residue In ethyl acetate was prepared, followed by adding thereto a 
iN-hydrochloric acld-dlethyl ether solution (0.5 ml). The solid precipitated was subjected to decantatlon with ethyl ac- 
etate (three times) and then dried up to obtain trans -4-(1H-indazol-5-yloxy)-N,N-dimethylcyclohexan amine monohy- 
drochloride (0.0400 g, 86%). 
MS:m/z = 260 (M + 1) 

10 [0609] The following compound of Example 390 was synthesized by carrying out reaction according to the method 
described In Example 389. 

Example 390 

is [0610] trans-4-(1H-lndazol-5-yloxy)-N-propylcyclohexanamlne monohydrochlorlde 
MS:m/z = 274(M + 1) 

Example 391 

20 Synthesis of trans-N-[4-(1 H-lndazol-5-yloxy)cyclohexyl]acetarrilde 

[0611] Acetic acid (0.033 g, 0.58 mmol), triethylamlne (0.12 ml, 0.86 mmol), 1 -hydroxy benztriazole (0.088 g, 0.65 
mmol) and 1 -ethyl -3- (3' -dimethyl am in op ropy l)carbodlimide monohydrochlorlde (0.124 g, 0.65 mmol) were added to a 
solution of the trans-4-(1H-lndazol-5-yloxy)cyclohexanamlne (0.100 g, 0.44 mmol) obtained In Example 384 In N,N- 

25 dimethylformamide (5 ml) and stirred overnight. A 2N-aqueous lithium hydroxide solution (2 ml) was added thereto 
and stirred for some time, and the resulting mixture was added to water and extracted three times with toluene/ethyl 
acetate = 1/1 . The organic layer was washed with water and a saturated aqueous sodium chloride solution and dried 
over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the solid precipitated was 
suspended in a hexane/ethyl acetate mixed solvent and stirred to be washed. The solid was collected by filtration and 

so dried under reduced pressure to obtain trans-N-[4-(1 H-indazol-5-yloxy)cyclohexyl]acetamide (0.097 g> 82%). 
MS:m/z = 274(M + 1) 

Example 392 

35 Synthesis of trans-N-ethyl-4-(1 H-lndazol-5-yloxy)cyclohexanamlne monohydrochlorlde 

[0612] Thetrans-N-[4-(1 H-indazol-5-yloxy)cyclohexyl]acetamide (0.066 g, 0.24 mmol) obtained in Example 391 was 
added to a suspension of lithium aluminum hydride (0.040 g, 1 .05 mmol) In tetrahydrofuran (5 ml) and stirred for 12 
hours with heating under reflux. The resulting solution was cooled on an ice bath, followed by adding dropwise thereto 

40 water (0.05 ml), a 2N-aqueous sodium hydroxide solution (0.1 0 ml) and water (0.15 ml) In that order. Thereafter, the 
insoluble material was removed by filtration using Celite. The filtrate was purified by a silica gel chromatography (eluent: 
chloroform/methanol/30%-aqueous ammonla= 10/1/0 to 100/10/1). A solution of the purified material In ethyl acetate 
was prepared and a 1 N-hydrochloric acid/diethyl ether solution (0.5 ml) was added thereto. The solid precipitated was 
subjected to decantation with ethyl acetate and dried up to obtain trans-N-ethyl-4-(1H-indazol-5-yloxy)cyclohexan- 

43 amine monohydrochlorlde (0.057 g, 80%). 
MS:m/z = 260 (M + 1) 

[0613] The following compounds of Example393 to Example 397 were synthesized by carrying out reaction according 
to the method described in Example 140, except for using the trans-3-(1 H-lndazol-5-yloxy)cyclohexanamlne obtained 
in Example 383, as a starting material. 

50 

Example 393 

[0614] trans-3-(1H-Indazol-5-yloxy)-N,N-dlmethylcyclohexanamlne 
Melting point: 134-135°C 

55 

Example 394 

[0615] trans-3-(1H-lndazol-5-yloxy)-N-propylcyclohexanam!ne 
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MS:m/z = 274(M + 1) 
Example 395 

[0616] trans-N-butyl-3-(1 H-indazol-5-yioxy)cydohexanamine 
MS:m/z=288(M + 1) 

Example 396 

[0617] trans-3-(1H-indazol-5-yioxy)-N-lsopropytcyclohexanamine 
MS:m/z=274(M + 1) 

Example 397 

[0618] trans^-cyclopentyl-3-(1H-lndazol-5-yloxy)cyclohexanamlne 
MS:m/z=300(M + 1) 

[0619] The following compound of Example 398 was synthesized by carrying out reaction according to the method 
described in Example 391 , except for using the trans-3-(1 H-inda2ol-5-yloxy)cyclohexanamine obtained in Example 
383, as a starting material. 

Example 398 

[0620] trans-N-[3-(1 H-lndazol-5-yioxy)cyclohexyQ-acetamide 
MS:m/z=274(M + 1) 

Example 399 

Synthesis of trans- N-ethyf-3-(1H- In dazol-5-yioxy)cyclohexan amine 

[0621 ] The trans-N-[3-(1 H-indazol-5-yloxy)cyclohexyl]-acetamide (0.077 g, 0.28 mmol) obtained In Example 398 was 
added to a suspension of lithium aluminum hydride (0.040 g, 1.05 mmol) in tetrahydrofuran (5 ml) and stirred for 12 
hours with heating under reftux. The resulting solution was cooled on an Ice bath, followed by adding dropwise thereto 
water (0.05 ml), a 2N-aqueous sodium hydroxide solution (0.1 0 ml) and water (0.15 ml) in that order Thereafter, the 
Insoluble material was removed by filtration using Celite. The filtrate was purified by a silica gel chromatography (eluent: 
chloroform/methanoi/30%-aqueous ammonia « 10/1/0 to 100/1 0/1) to obtain trans-N-ethyt-3-(1H-lndazol-5-yloxy)cy- 
ciohexanamtne (0.060 g, 83%). 
Melting point: 116-118°C 

Example 400 

Synthesis of trans-N, N-d let hy 1-3- (1 H-indazol-5-yioxy)cyclohexanamine monohydrochloride 

(a) Synthesis of trans-N -ethyl -N-[3-(1 H-indazol-5-yloxy)cyclohexyl]acetamide 

[0622] The title compound was synthesized by carrying out reaction according to the method described In Example 
391 > except for using the trans-N -ethyl-3-(1 H-indazol-5-yloxy)cyclohexanamine obtained in Example 399, as a starting 
material. 

(b) Synthesis of trans-N t N-diethyl-3-(1H-indazol-5«yloxy)cyclohexanamine monohydrochloride 

[0623] Except for using trans-N-ethy l-N-[3-(1 H-indazol-5-yloxy)cydohexyl]acetamlde, trans-N ,N-diethyl-3-(1 H-inda- 
zol-5-yloxy)cyclohexanamlne monohydrochloride was obtained by carrying out reaction according to the method de- 
scribed in Example 392. 

MS:m/z=288(M + 1) 
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Example 401 

Synthesis of 5-methoxy-4-m thyl-1 H-lndazole 

5 (a) Synthesis of N-(4-methoxy-2,3-dlmethylphenyl)acetamide 

[0624] To a solution of 2,3-dimethyl-4-nitroaniso!e (1 .04 g, 5.74 mmol) in methanol (20 ml) was added 10%-Pd/C 
(100 mg) at room temperature, and the resulting solution was stirred under a hydrogen atmosphere. After 1 hour, the 
reaction solution was filtered by the use of Ceiite and the filtrate was concentrated under reduced pressure and then 
10 dried. The residue was dissolved In ethyl acetate (1 0 ml), followed by adding thereto acetic anhydride (0.867 ml, 9.18 
mmol), and the resulting mixture was refluxed. After 2 hours, hexane (70 ml) was poured into the reaction solution and 
the crystals formed were filtered under reduced pressure and then dried to obtain N-(4-methoxy-2,3-dimethylphenyl) 
acetamide (1 .02 g, 92%). 

is (b) Synthesis of 5-methoxy-4-rn ethyl- 1 H-lndazole 

[0625] Acetic anhydride (1 .46 ml, 15.52 mmol), tetrabutylammonlum bromide (83 mg, 0.259 mmol), potassium ac- 
etate (1.02 g, 10.35 mmol) and Isoamyl nitrite (0.904 ml, 6.73 mmol) were added to a solution of IM-(4-methoxy- 
2,3-dimethylphenyl)acetamide (1.0 g, 5.175 mmol) in ethyl acetate (10 mi) at room temperature, and the resulting 

20 mixture was refluxed. After 6 hours, the ethyl acetate was distilled off with heating, and a 6M-aqueous sodium hydroxide 
solution (10.35 ml, 62.1 mmol) was added dropwise to the residue at 60°C. After 1 hour, the reaction solution was 
adjusted to pH 8 to 9 with a 3M -aqueous hydrochloric acid solution and extracted with chloroform (50 ml x 2), and the 
organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced 
pressure and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) 

25 to obtain 5-methoxy-4-methyl-1H-indazole (456 mg, 54%). 
Melting point: 148-149°C 

Example 402 

30 Synthesis of 4-methyl-1 H-indazol-5-ol 

[0626] A solution of boron tribromlde (0.513 ml, 5.43 mmol) In d Ich I oro methane (5 ml) was added dropwise to a 
solution of the 5-methoxy-4-methyl-1 H-lndazole (400 mg, 2.47 mmol) obtained In Example 401 In dlchloromethane (5 
ml) at 0°C. After 1 hour, the reaction solution was poured onto Ice (50 ml), adjusted to pH 4 to 5 with a saturated 
3s aqueous sodium hydrogencarbonate solution, and then extracted with chloroform (20 ml x 2) and ethyl acetate (20 ml 
x 2), and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloro- 
form/ethyl acetate) to obtain 4-methyl-1H-lndazol-5-oi (149 mg, 41%). 

1 H-NMR (DMSO-d 6 ) 5; 2.31 (3H, s), 6.93 (1H, d, J=B.8Hz), 7.13 (1H, d, J=8.8Hz), 7.90 (1H, s), 8,72 (1H, s), 12.68 
40 (1H,s). 

Example 403 

Synthesis of 6-methyl-1H-indazol-5-ol 

45 

(a) Synthesis of 4-(acetylamino)-2,5-dlmethylphenyl acetate 

[0627] Acetic anhydride (0.894 ml, 9.46 mmol) and pyridine (1 ml) were added to a solution of 2,5-dimethy-4-ami- 
nophenol (500 mg, 3.64 mmol) in ethyl acetate (5 ml), and the resulting mixture was refluxed. After 1 hour, hexane (50 
so ml) was poured into the reaction solution and the crystals formed were filtered under reduced pressure and then dried 
to obtain 4-(acetylamlno)-2,5-dimethylphenyl acetate (763 mg, 95%). 

(b) Synthesis of 1-acetyl-6-methyl-1H-lndazol-5-yl acetate 

55 [0628] Acetic anhydride (0.96 ml, 1 0.2 mmol), letrabutylammonium bromide (55 mg, 0.1 69 mmol), potassium acetate 
(665 mg, 6.78 mmol) and Isoamyl nitrite (0.592 ml, 4.41 mmol) were added to a solution of 4-(acetylamino)-2,5-dimeth- 
y (phenyl acetate (750 mg, 3.39 mmol) in ethyl acetate (7.5 ml) at room temperature, and the resulting mixture was 
refluxed. After 9 hours, the reaction solution was poured Into water (50 mi) and extracted with ethyl acetate (50 ml x 
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2), and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eiuent; hexane/ 
ethyl acetat ) t obtain 1 -acetyl-6-methyi-1 H-indazol-5-yl acetate (359 mg, 46%). 

(c) Synthesis of 6-rnethyM H-indazol-5-ol 

[0629] A 2M-aqu ecus lithium hydroxide solution (1 .46 mi, 2.93 mmol) was added dropwise to a solution of 1 -acetyl- 
5-methyM H-indazol-5-yl acetate (340 mg, 1 .46 mmol) in a mixture of methanol (2.0 ml) and tetrahydrofuran (1 .0 ml) 
at room temperature. After 1 hour, the reaction mixture was adjusted to pH 4 with a 0.5M-aqueous potassium hydro- 
gensulfate solution. The resulting solution was poured into water (50 ml) and extracted with ethyl acetate (30 ml x 3), 
and the extract solution was dried over anhydrous magnesium sulfate. The extract solution dried was concentrated 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eiuent: hexane/ 
ethyl acetate) to obtain 6-methyM H-indazol-5-ol (199 mg, 92%). 

1 H-NMR (DMSO-d 6 ) 8; 2.22 (3H, s), 6.95 (1H, s), 7.20 (1H, s), 7.76 (1H, s), 9.05 (1H, s), 12.57 (1H t brs). 

[0630] The following compound of Example 404 was synthesized by carrying out reactions according to the methods 

described In Example 372, (b) and Example 377, except for using the 4-methyl- 1 H-lndazol-5-ol synthesized In Example 

402, as a starting material. 

Example 404 

[0631 ] Synthesis of 4-methyl-5-(piperidin-4-yloxy)-1 H-indazo!e 

1 H-NMR (DMSO-de) 8; 1 .78 (2H, m) r 2.00 (2H, m), 2.40 (3H, s), 2.89 (2H, m), 3.14 (2H, m), 4.35 (1 H, m), 7.15 (1H, d, 
J=9.0Hz), 7.28 (1H, d, J=9.0Hz), 8.03 (1H, a), 12.92 (1H, brs). 

[0632] The following compound of Example 405 was synthesized by carrying out reactions according to the methods 
described in Example 372, (b) and Example 377, except for using the 8-methyM H-indazol-5-ol synthesized in Example 

403, as a starting material. 

Example 405 

[0633] Synthesis of 6-methyl-5-(piperidln-4-yloxy)-1 H-lndazole 

1 H-NMR (DMSO-de) ft 1 51 (2H, m), 1.92 (2H. m), 2.26 (3H, s), 2.57 (2H, m), 2.93 (2H, m), 4.38 (1H, m), 7.16 (1H, 
s), 7.28 (1H> s), 7.84 (1H, s), 12.70 (1H, brs). 

[0634] The following compound of Example 406 was synthesized by carrying out reactions according to the methods 
described In Example 372, (b) and Example 377, except for using the 6-methyM H-lndazol-5-ol synthesized In Example 
403, as a starting material. 

Example 406 

[0635] Synthesis of 6-methyi-5-(piperidln-3-yloxy)-1H-indazole 

1 H-NMR (DMSO-d B ) 8; 1.45 (2H, m), 1.68 (1H, m), 2.04 (1H, m), 2.25 (3H, s), 2.59 (2H f m), 3.10 (1H t m), 4.20 (1H, 
m), 7.17 (1H. s), 7.28 (1H, a), 7.85 (1H, s), 12.71 (1H, s). 

[0636] The following compound of Example 407 was synthesized by carrying out reactions according to the methods 
described in Example 372, (b) and Example 377, except for using the4*methyl-1 H-indazol-5-ol synthesized in Example 
402, as a starting material. 

Example 407 

[0637] Synthesis of 5-(azepin-4-yloxy)-4-methyM H-indazole 
Melting point: 157-1 59«C 

[0633] The following compound of Example 408 was synthesized by carrying out reaction according to the method 
described in Example 385, except for using the cis-2-(4-hydroxycyclohexyt)-1 H-isoindole-1 ,3(2H)-dione obtained in 
Example 323, (c) and the 4-methyl-1 H-lndazol-5-ol obtained In Example 402, as starting materials. 

Example 408 

[0639] trans-4-[(4-Methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 
Melting point: 150-1 52* C 

[0640] The following compound of Example 409 was synthesized by carrying out reaction according to the method 
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described in Example 385, except for using th cis-2-[3-(1 H-indszol-5-yloxy)cycloh xyl]-1H-lsoindole-1,3(2H)-dlone 
obtained In Example 326, (d) and the 4-methyl-1H-lndazol-5-of obtained In Example 402, as starting materials. 

Example 409 

[0641] trans-3-[(4-Methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne 
Melting point: 156-1 60°C 

[0642] The following compound of Example 41 0 was synthesized by carrying out reactions according to the methods 
described In Example 385 and Example 327, exceptfor using the trans-2-(4-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)- 
dione obtained in Example 323, (a) and the 4-methyM H-indazol-5-ol obtained in Example 402, as starting materials. 

Example 410 

[0643] cls-4-[(4-Methyl-1 H-lndazol-5-yl)oxy]cyclohexanamlne hydrochloride 

1 H-NMR (DMSO-dg) 6; 1 .64 (2H, m), 1 .75 (4H, m), 1 .92 (2H, m), 2.44 (3H, s), 3.09 (1 H, m), 4.44 (1H, m), 7.13 (1H, d, 
J=9.0Hz), 7.27 (1H, d t J=9.0Hz), 7.91 (3H, brs), 8.02 (1H, s). 

[0644] The following compound of Example 411 was synthesized by carrying out reaction according to the method 
described in Example 385, except for using the trans-2-[3-(1 H-lndazol-5-yloxy)cyclohexyl]-1H-lsoindole-1,3(2H)-dione 
obtained in Example 385, (b) and the 4-methyl-1 H-indazol-5-ol obtained in Example 402, as starting materials. 

Example 411 

[0645] cis-3-[(4-Methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 

1 H-NMR (DMSO-d 6 ) 6; 0.90 (1H, m), 1.04-1.29 (3H, m), 1.46 (2H, s), 1.66 (2H, m), 1.98 (1H, m), 2.09 (1H. m) p 2.50 
(1H. m), 3.99 (1H, m), 7.11 (1H, d, J=9.0Hz), 7.25 (1H, d, J=9.0Hz), 8.00 (1H, s), 12.86 <1H, s), 
[0646] The following compounds of Examples 412 to 415 were synthesized by carrying out reaction according to the 
method described In Example 140, except for using the trans-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne ob- 
tained in Example 408, as a starting material. 

Example 412 

[0647] trans-N.N-dlmethyl^-^-methyl-IH-lndazol-S-yOoxylcyclohexan amine 
MS:m/z=274(M + 1) 

Example 413 

[0648] trans-N-^4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}-N-propylamine 
MS:m/z = 288(M + 1) 

Example 414 

[0649] trans-N-Isopropyl-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne 
MS:m/z=288 (M + 1) 

Example 415 

[0650] trans-N-cyclopentyl-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne 
MS:m/z = 314(M + 1) 

[0651 ] The following compound of Example 41 6 was synthesized by carrying out reaction according to the method 
described in Example 390, except for using the trans-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamine obtained in 
Example 408, as a starting material. 

Example 416 

[0652] trans-N-butyl-4-[(4-methyM H-indazol-5-yl)oxylcyclohexanamine mono hydrochloride 
MS:m/Z = 302(M + 1) 

[0653] The following compound of Example 41 7 was synthesized by carrying out reaction according to the method 
described In Example 391 , except for using the trans-4-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamlne obtained In 
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Example 408, as a starting material. 
Example 417 

[0654] trans4vH4-[(4-methyi-1 H-indazol^-y1)oxy^ 
MS:m/z=288 (M + 1) 

[0655] The following compound of Example 41 8 was synthesized by carrying out reaction according to the method 
described In Example 399, except for using the trans-N-{4-{(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}acetamide ob- 
tained In Example 417, as a starting material. 

Example 418 

[0656] trans-N-ethyW-[(4nriethy1-1H-indazol-5-yl)oxy]cyclohexanamine 
Melting point: 150-1 51 *C 

Example 419 

Synthesis of trans-N,N-diethyl-4-[(4-methyl-1 H-indazol-S-yl)oxy]cyclohexanamine 

(a) Synthesis of trans-N-ethyl-NH4-[(4-methyl-1HHndazol-5-yl)oxy3cyclohexyl}acetam(de 

[0657] The title compound was synthesized by carrying out reaction according to the method described In Example 
391, except for using the trans-N-ethyl-4-[(4-methyl-1H-inclazol-5-yi)oxy]cyclohexanamlne obtained in Example 418, 
as a starting material. 

(b) Synthesis of trans-N.N-dlethy 1-4^(4- methyl-1 H-lndazol-5-yl)oxy]cyclohexanamine 

[0658] Except for using tran3-N-ethyl-4-[(4-methyl-1 H-indazo!-5-y!)oxy]cyclohexanamine as a starting material, 
trans-N f N-dlettiyl-4-[(4-methyl-1 H-lndazol-5-yi)oxylcyclohexanamlne was obtained by carrying out reaction according 
to the method described in Example 399. 
MS:m/z = 302 (M + 1) 

[0659] The following compound of Example 420 was synthesized by carrying out reaction according to the method 
described In Example 140, except for using the trans-34(4-methyl-1H-indazol-5-yl)oxy]cyclohexanamlne obtained In 
Example 409, as a starting material. 

Example 420 

[0660] trans-N-lsoprcpyl-3^(4HTiethyl-1H-lndazol-5-yl)oxy]cyclohexanamlne 
MS:m/z=287 (M + 1) 

[0661 ] The following compound of Example 421 was synthesized by carrying out reaction according to the method 
described in Example 390, except for using the trans-3-[(4-methyl-1H-indazot-6-yl)oxy]cyclohexanamine obtained in 
Example 409, as a starting material. 

Example 421 

[0662] trans-N,N-diethyl-3H;(4-methyl-1HMndazol-5-yi)oxy]cyclohexanamine monohydrochloride 
MS:m/z=302 (M + 1) 

Example 422 

Synthesis of 4-methyl-5-(pipertdin-3-yloxy)-1H-indazole 

(a) Synthesis of t-butyl 3-{(4-methyl-1H-indazol-5-yl)oxy]piperldlne-1<arboxylate 

[0663] A solution of dbenzyi dicaiboxylate (10.1 g, 33.9 mmol) in tetrahydrofuran (50 ml) was added dropwise to a 
mixture of the 5-hydroxy-4-m ethyl- 1H-indazole (4.17 g, 28.1 mmol) obtained in Example 402. t-butyl 3-hydroxypjperi- 
dine-1-carboxylate (5.62 g, 27.9 mmoQ and tetrahydrofuran (100 ml) under ice-cooling. After 30 minutes, the mixture 
thus obtained was wanned up to room temperature and stirred for 1 6 hours. The reaction mixture was concentrated 
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and than a 1 N-aqu ous sodium hydroxW solution (250 mi) was added thereto, follow d by extraction with chloroform 
(150 ml) (three times). The organic layer was washed with a saturated aqueous sodium chloride solution and dried 
over magnesium sulfat . Th solvent was distilled off und r reduced pressure and the resulting residue was purified 
by a silica gel column chromatography (eluent: hexane/ethyl acetate = 3/1 to 2/1) to obtain a crude product t-butyl 
5 3-[(4-methyl-1H-inda2ol-5-yl)oxy]piperidine-1-carboxylate (a mixture with t-butyl 3-hydroxypiperidine-1-carboxylate, 
3.46 g). 

(b) Synthesis of 4-methyl-5-(plperidin-3-yloxy)-1 H-indazole 

10 [0664] A 4N-hydrochloric acld/dioxane solution (15 ml) was added dropwise to a solution of the crude product t-butyl 
3-[(4-methyl-1 H-lndazol^-yl)oxy]plperidlne-1-carboxylate (3.46 g) In methanol (15 ml), and the resulting mixture was 
stirred at room temperature for 1 hour. The solvent was distilled off, and to the hydrochloride thus obtained was added 
a 1 N-aqueous sodium hydroxide solution (1 00 ml), followed by extraction with ethyl acetate (60 ml) (twice). The extract 
solution was dried over magnesium sulfate and distilled under reduced pressure to remove the solvent, and the resulting 

is residue was purified by a silica gel column chromatography (eluent: chloroform/methanol = 20/1 - chlorotomVrnethanol/ 
trtethylamlne = 20/1/1) to obtain 4-methyl-5-(plperidln-3-yloxy)-1H-lndazote (1 .51 g, two steps 23%). 
Melting point: 183-185°C. 

Example 423 

20 

Synthesis of 4-methyl-5-[(1-methylpiperidin-3-yl)oxy]-1H-indazole 

[0665] Acetic acid (O.060 ml) was added to a methanolic solution (1 .0 ml) of the 4-methyl-5-(plperidin-3-yloxy)-1 H- 
Indazole (46 mg, 0.20 mmol) obtained In Example 422, followed by adding thereto paraformaldehyde (30 mg, 1.0 

25 mmol), and the resulting mixture was stirred at room temperature for 2 hours. Then, a solution of sodium cyanoboro- 
hydride (63 mg, 1.0 mmol) In methanol (1.0 ml) was added thereto and the resulting mixture was stirred at room 
temperature for 16 hours. After a 1 N-aqueous sodium hydroxide solution (0.6 ml) was added to the reaction solution, 
the solvent was distilled off under reduced pressure and the resulting residue was purified by a silica gel column 
chromatography (eluent: hexane/ethyl acetate/trtethylamlne = 5/15/1) to obtain 4-methyl-5-[(1-methylplperidln-3-yl) 

30 oxy]-1 H-indazole (34 mg, 70%). 
MS:m/z=246 (M + 1) 

[0666] The following compounds of Example 424 to Example 427 were synthesized according to the process de- 
scribed In Example 423. 

35 Example 424 

[0667] 4-Methyl-5-[(1 -propylpiperidin-3-yl)oxy]-1 H-indazole 
MS:m/z=274(M + 1) 

*o Example 425 

[0666] 5-[(l-lsopropylplper1dln-3-yl)oxy]-4-methyl-1H-lndazole 
MS:m/z=274(M + 1) 

45 Example 426 

[0669] 5-[(1 -Cyclopenty1plperldln-3-yl)oxy]-4-methyl-1 H-lndazole 

1 H-NMR (DMSO-de) 5; 0.91 (1H, d, J=6.6Hz), 1 .30-1.50 (2H, m), 1 .67-1 .78 (1 H, m), 1 .90-1 .99 (1H, m), 2.10-2.22 (2H, 
m), 2.38 (3H, s), 2.53-2.61 (1H, m), 2.61-2.71 (1H, m), 2.82-2.90 (1H, m), 4.02-4.13 (3H, m), 7.10 (2H, d, J=9.0 Hz), 
50 (1H, d, J=9.0Hz), 8.00 (1H, s), 12.86 (1H, s). 

Example 427 

[0670] S-[(1-Cyclobutylplperidln-3-yl)oxy|-4-rnethyl-1 H-lndazole 
55 MS:m/z= 286(M + 1) 

[0671] The following compounds of Example 428 to Example 432 were synthesized according to the process de- 
scribed In Example 423, except for using the 5-(piperidin-3-yloxy)-l H-indazole obtained in Example 377, as a starting 
material. 
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Example 428 

[0672] 5-[(1 -Methylpiperidln-3-yf)oxy)-1 H-indazole 
MS:m/Z = 232 (M + 1) 

Example 429 

[0673] 5-[(1 -Propytpiperidin-3-yl)oxy]-1 H-lndazole 
MS:m/z = 260 (M + 1) 

Example 430 

[0674] 5-[(1 -lsopropy1plpen*din-3-yl)oxy]-1 H-lndazole 

1 H-NMR (DMSO-d^O.gi (6H, d, J=6.6Hz), 1 .20-1.37 (1 H, m), 1.37-1.57 (1H, m), 1.64-1.76 (1H, m), 1.96-2.20 (3H, 
m), 2.58-2.67 (1 H, m), 2.67-2.76 (1 H, m), 2.90-3.01 (1 H, m), 4.20-4.30 (1 H, m), 6.97 (1 H, dd, J=2.1 , 8.8Hz), 7.20 (1 H, 
d, J=1.9Hz), 7.41 (1H, d, J=9.0Hz), 7.91 (1H,e) ( 12.87 (1H,e). 

Example 431 

[0675] 5-[(1 -Cyclopentylplperldln-3-yl)oxy]-1 H-lndazole 
MS:m/z = 286 (M + 1) 

Example 432 

[0676] 5-[(1 -Cyclobutylpiperidin-3-yl)oxy]-1 H-indazole 
MS : m/z = 272 (M + 1 ) 

[0677] The following compounds of Example 433 to Example 436 were synthesized according to the process de- 
scribed in Example 423, except for using the 4-methyl-5-(piperidin-4-yloxy)-1 H-lndazole obtained In Example 404, as 
a starting material. 

Example 433 

[0678] 4-Methyl-5-[(1 -methytpfceridln-4-yl)oxy]-1 H-indazole 
MS : m/z = 246 (M + 1) 

Example 434 

[0679] 4-Methyl-5-[(1 -propylplper1dln-4-yl)oxy]-1 H-lndazole 
MS: m/z =274 (M + 1) 

Example 436 

[0680] 5-[(1 - (sop ropy! piperidin-4-yl)oxy]-4-methyM H-indazole 
Melting point: 134-1 36°C 

Example 436 

[0681 ] 5-[(1 -Cyclopentylpiperidin-4-yl)oxy]-4-methyl-1 H-indazole 
Melting point: 140-1 43° C 

[0682] The following compounds of Example 437 to Example 440 were synthesized according to the process de- 
scribed in Example 423, except for using the 5-(azepan-4-yloxy)-1 H-indazole obtained in Example 379, as a starting 
material. 

Example 437 

[0683] 5-[(1 -Methylazepan-4-yt)oxy]-1 H-indazole 
MS: m/z = 246 (M + 1) 
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Example 438 

[0684] 5-[(1 -Propylazepan-4-yl)oxy]-1 H-indazole 
MS:m/z=274(M + 1) 

Example 439 

[0685] 5-[(1 -lsopropylazepan-4-yl)oxy]-1 H-indazole 
MS:m/z = 274(M + 1) 

Example 440 

[0666] 5-[(l -Cyclopentylazepan-4-yl)oxy]-1 H-indazole 
Melting point: 138-1 40° C 

[0667] The following compounds of Example 441 to Example 444 were synthesized according to the process de- 
scribed In Example 423, except for using the 5-(azepln-4-yloxy)-4-methyl-1H-lndazole obtained In Example 407, as a 
starting material. 

Example 441 

[0688] 4-Methyl-5-[(1 -methyiazepan-4-yl)oxy]-4-methyl-1 H-indazole 
MS:m/z=260 (M + 1) 

Example 442 

[0689] 4-Methyl-5-[(1 -propylazepan-4-yl)oxy]-4~m ethyl- 1 H-indazole 
MS:m/z=2BB (M + 1) 

Example 443 

[0690] 5-[(1-lsopropylazepan-4-yl)oxy]-4-methy!-1 H-indazole 
MS:m/z=288 (M + 1) 

Example 444 

[0691 ] 5-[(1 -Cyclcpentylazepan-4-y l)oxy]-4-methy 1-1 H -I n dazole 
Melting point: 126-1 31 °C 

[0692] The following compounds of Example 445 to Example 449 were synthesized according to the process de- 
scribed in Example 423, except for using the cis-4-[(4-methyl-1 H-indazol-5-yl)oxy|cyclohexanamine obtained in Ex- 
ample 410, as a starting material. 

Example 445 

[0693] cis-N > N-dimethyl-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 
MS:m/z=274(M + 1) 

Example 446 

[0694] cis-N-{4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}-N -propyl amine 
MS : m/z = 288 (M + 1) 

Example 447 

[0695] cls-N-butyl-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamlne 
MS: m/z =302 (M + 1) 
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Example 448 

[0696] ds-N-i«opropyl-4^(4-methyl-1H-indazol-5-yl)oxy]cycl h xan amine 
Melting point: 166-1 68°C 

Example 449 

[0697] cls-N<^clopentyM-[(4-methyl-1H-inda2ol-5-yl)oxy]cyclohexanamlne 
Melting point: 153-1 55° C 

Example 450 

Synthesis ot 2-[3-(1H-lndazol«5-yloxy)plpertdin-1-yl]ethanol 

[0698] Amlxture of the 5-(plperidln-3-yloxy)-1 H-lndazole (43 mg, 0.20 mmol) obtained In Example 377, 2-lodoethanol 
(84 mg, 0.49 mmol), potassium carbonate (70 mg, 0.50 mmol) and N,N-dlmethylformamlde (1 ml) was stirred at room 
temperature for 24 hours. The precipitate was removed by filtration and the solvent was distilled off as an azeotrope 
with toluene. The residue oil was purified by a silica gel column chromatography (etuent ethyl acetate/triethylamine/ 
ethanol = 20/1/1) to obtain 2-[3-(1H-indazol-6-yloxy)piperidin-1-yl]ethanol (17 mg. 32%). 
MS:m/z = 261 (M + 1) 

[0699] The following compound of Example 451 was synthesized according to the process described in Example 
450 , except for using the 4-methyi-5-(plperfdln-3-yloxy)-i H-indazole obtained In Example 422, as a starting material. 

Example 451 

[0700] 2-{3-[(4-MethyM H-indazol-5-yl)oxy]plperidln-1 -yl}ethanol 
MS:m/z=276(M + 1) 

[0701] The following compound of Example 452 was synthesized according to the process described in Example 
450 , except for using the 4-methyl-5-(plperldln-4-yloxy)-1 H-lndazole obtained In Example 404, as a starting material. 

Example 452 

[0702] 2~{4-[(4-MethyM H-lndazol-5-yl)oxy]plperldln-1 -yl}ethanol 
MS:m/z=276 (M + 1) 

[0703] The following compound of Example 453 was synthesized according to the process described in Example 
450, except for using the 5 -(azepan-4-yloxy)-1 H-lndazole obtained In Example 379, as a starting material. 

Example 453 

[0704] 2-[4-(1 H-lndazol-5-yioxy)azepan-1 -yljethanol 
MS:m/z=276 (M + 1) 

[0705] The following compound of Example 454 was synthesized according to the process described in Example 
450, except for using the 5-{azepin-4-ybxy)-4-methyl-1 H-indazole obtained in Example 407, as a starting material. 

Example 454 

[0706] 2-{4-[(4-MethyM H-lndazol-5-yl)oxy]azepan-1 -yljethanol 

1 H-NMR (DMSO-d e ) 6; 1 .30-1 .60 (1H, m), 1 .65-1 .85 (3H, m), 1 .85-2.06 (2H, m), 2.36 (3H, s), 2.62 (2H, t, J=5.9Hz), 
2.65-2.77 <1H, m), 3.44 (2H, t, J=6.4Hz), 4.22-4.42 (2H, m), 7.08 (1H, d, J=8.8Hz), 131 (1H, d, J=8.BHz), 7.99 (1H, 
s), 12.85 (1H,s). 

Example 455 

Synthesis of 5-[<1 -acetylplperldln-3-yOoxyM-nnethyl-l H-indazole 

[0707] Triethyiamine (0.1 4 ml, 1 .0 mmol) was added to a mixture of the 4-methyl-5-(piperidin-3-yloxy)-1 H-indazole 
(92 mg, 0.40 mmol) obtained in Example 422, acetic acid (24 mg, 0.40 mmol), 1 -ethyl-3-(3'-dimethylamlnopropyl) 
carbodllmlde monohydrochlorlde (77 mg, 0.40 mmol), 1-hydroxybenzo-triazole (54 mg, 0.40 mmol) and N,N-dlmeth- 
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ylformamide (1 .5 ml), and the resulting mixture was stirred at room temperatur for 19 hours. The mixtur was diluted 
with a mixed solution of ethyl acetate (10 miytoluene (10 ml) and washed with water and then a saturated aqueous 
sodium hydrog ncarbonat solution. The mixture washed was dried over potassium carbonat and then concentrated 
to dryness to obtain 5-[(1 -acetylplperidln-3-yl)oxy]-4-methyM H-lndazole (84 mg, 76%). 
5 1 H-NMR (DMSO-de) 5; 1 .30-1 .55 (1H, m), 1 .60-2.05 (6H, m>, 2.34 (3H, s), 3.10-4.46 (5H, m), 7.10-7.20 (1 H, m) f 7.29 
(1H, t, J=7.9Hz), 8.01 (1H, s), 12.88 <1H, S). 

[0708] The following compound of Example 456 was synthesized according to the process described in Example 
455, except for using the 5-(piperidln-3-yloxy)-1 H-indazole obtained in Example 377, as a starting material. 

10 Example 456 

[0709] 5-[(1 -Acetylplperidln-3-yl)oxy]-1 H-indazole 1 H-NMR (DMSO-d 6 ) S; 1 .30-1 .58 (1 H, m), 1 .58-2.07 (6H, m), 2.34 
(3H, s), 3. 1 3-4.52 (5H, m), 7.29 (1 H , dt, J=2.6, 9.0Hz), 7.22-7.29 (1 H, m). 7.39-7.47 (1 H , m), 8.04 (1 H , s), 1 2.91 (1 H, S) . 
[0710] The following compound of Example 457 was synthesized according to the process described In Example 
" 455, except for using the 4-methyl-5-(plperldIn-4-yloxy)-l H-lndazole obtained In Example 404, as a starting material. 

Example 457 

[071 1 ] 5-[(1 -Acetyfciperidin-4-yl)oxy]-4-methyl-1 H-indazole 
20 Melting point: 1 61 -1 63°C 

[0712] The following compound of Example 458 was synthesized according to the process described in Example 
455, except for using the 5-(azepan-4-yloxy)-1 H-lndazole obtained In Example 379, as a starting material. 

Example 458 

25 

[0713] 5-[(1 -Acetylazepan-4-yl)oxy]-1 H-lndazole 

1 H-NMR (CDCi 3 ) 5; 1 .60-1 .80(3H,m), 1 .80-2.40(7H,m), 3.44-3.67(3H,m), 4.43-4.56(1 H,m), 7.02-7.1 0(1 H f m), 7.1 0-7.22 
(2H t m) ( 7.97(1 H,s). 

[0714] The following compound of Example 459 was synthesized according to the process described in Example 
30 455, except for using the 5-(azepin-4-yloxy)-4-methyl-1 H-lndazole obtained in Example 407, as a starting material. 

Example 459 

[0715] 5-[(1 -Acetylazepan-4-yl)oxy]-4-methyM H-lndazole 
35 1H-NMR (DMSO-d 6 ) 8; 1.70-2.10 (10H, m), 2.37 (3H, s), 3.38-3.53 (3H, m), 4.26-4.42 (1H, m), 7.07-7.19 (1H, m), 
7.19-7.31 (1H, m), 8.00 (1H,s), 12.86 (1H,s). 

[0716] The following compound of Example 460 was synthesized according to the process described in Example 
455, except for using the cls-4-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamlne obtained In Example 41 0, as a starting 
material. 

40 

Example 460 

[0717] cis-N-{4-[(4-methyl-1 H-indazol-5-yl)oxy]cydohexyl)acetamide. 

1 H-NMR (DMSO-d 6 ) 5; 1.50-1.70 (6H, m). 1.70-1.94 (5H, m), 2.43 (3H, s), 3.63 (1H, s), 4.35 (1H, s), 7.10 (1H. d, 
45 J=9.2HZ), 7.27 (1H, d, J=8.8 Hz), 7.94 (1H, s), 8.00 (1H, S), 12.85 (1H, S). 

Example 461 

Synthesis of 5-[(1 -ethylpiperidin-3-yi)oxy]-4-methy 1-1 H-indazole 

50 

[0716] A mixture of the 5-[(1 -acetylpiperid I n-3-yl)oxy]-4-methy 1-1 H-indazole (55.1 mg, 0.202 mmol) obtained in Ex- 
ample 455, lithium aluminum hydride (40 mg, 1 .1 mmol) and tetrahydrofuran (2 ml) was stirred at 80°C for 2.5 hours. 
The reaction mixture was Ice-cooled, followed by adding thereto water (0.04 ml), a 2N-aqueous sodium hydroxide 
solution (0.08 ml) and water (0.12 ml) In that order. The precipitate was removed by filtration and the solvent was 
55 distilled off. Thereafter, the residue oil was purified by a silica gel column chromatography (el u ant: hexan a/ethyl acetate/ 
triethylamine = 5/15/1) to obtain 5{(1-emylpipertdln-3-yl)oxy]-4-methyl-l H-indazole (14 mg, 28%). 
MS:m/z=260 (M + 1) 

[0719] The following compound of Example 462 was synthesized according to the process described In Example 
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461 , except f r using th 5-[(1 -acety1piperidin-3-yl)oxy]-1 H-indazote obtained In Example 466, as a starting material. 
Example 462 

[0720J 5-[(1 -Ethylpiperidin-3-y1)oxy]-1 H-indazole 

1 H-NMR (DMSO-de) 8; 0.89 (3H, t, J=7.2Hz), 1.26-1.48 (2H, m), 1.62-1.72 (1H, m), 1.84-2.05 (3H, m), 2.27 (2H, q, 
J=4.2Hz). 2.33 (3H, s), 2.50-2.60 (1H, m), 2.78-2.87 (1H, m), 4.00-4.10 (1H, m), 7.08 (1H, d, J=8.8Hz), 7.23 (1H, d, 
J=9.0Hz), 7.96 (1 H, s), 12.83 (1H, s). 

[0721] The following compound of Example 463 was synthesized according to the process described In Example 
461 , except for using the 5-[(1-acetylpip9ridln-4-y[)oxy)-4-methyl-1H-lndazole obtained in Example 457, as a starting 
material. 

Example 463 

[0722] 5-[(1 -Ethylplperidln-4-yl)oxy]-4-methyl-1 H-lndazole 

1H-NMR (DMSO-oVs) S; 0.98 (3H, t, J=7.1Hz), 1.56-1.70 (2H, m), 1.81-1.92 (2H, m), 2.03-2.16 (2H, m), 2.30 (2H, q, 
J=4.2Hz), 2.39 (3H, s), 2.62-2.72 (2H, m), 4.08-4.18 (1 H, m), 7.11 <1H, d, J-8.8HZ), 7.27 (1H, d, J=9.2Hz), 8.00 <1H. 
3), 12.86 (1H, 8). 

[0723] The following compound of Example 464 was synthesized according to the process described in Example 
461 , except for using the 5-{(1 -acetyl azepan-4-yl)oxy]-1 H-lndazole obtained In Example 458, as a starting materia]. 

Example 464 

[0724] 5-[(1 -Ethylazepan-4-yl)oxy]-1 H-lndazole 
MS:nVz = 260 (M + 1) 

[0725] The following compound of Example 465 was synthesized according to the process described in Example 
461, except for using the 5-[(1-acetylazepan-4-y1)oxy]-4-methyl-1 H-lndazole obtained in Example 459, as a starting 
material. 

Example 465 

[0726] 5-[(1 -Ethylazepan-4-yl)oxy]-4-methyl-1 H-lndazole 

1 H-IMMR (DMSO-d 6 ) 6; 0.96 (3H, t, J=7.1Hz), 1 .40-1.57 (1H, m), 1.68-1.85 (3H, m), 1.85-2.04 (2H, m), 2.36 (3H, s), 
2.40-2.68 (4H, m), 4.34-4.41 (1H, m), 7.08 (1H, d, J=9.1Hz), 7.27 (1H, d, J=9.5Hz), 7.99 <1H, s), 12.85 (1H, s). 
[0727] The following compound of Example 466 was synthesized according to the process described in Example 
461, except for using the cls-N-{4-[(4-methyl-1H-lndazol-5-yI)oxy]cyclohexyl}acetamlde obtained In Example 460, as 
a starting material. 

Example 466 

[0728] cl8-N-ethyl-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 
MS:m/z = 274(M + 1) 

Example 467 

Synthesis of 4-methoxy-1H-indazol-5-yl methanesulfonate 

(a) Synthesis of 2-methoxy-1-(methoxymethoxy)-4- nitrobenzene 

[0729] N.N-diisopropyiethytamine (1.24 ml, 7.09 mmol), chloromethoxymethyl ether (0.494 ml, 6.50 mmol) and 
tetrabutylammonlum bromide (21 6 mg, 0.591 mmol) were added to a solution of 2-methoxy-4-nitrophenol (1 .0 g, 5.91 
mmol) In dfchloromethane (20 mi) at 0°C. After 1 hour, the mixture thus obtained was warmed up to room temperature. 
After 1 5 hours, the mixture was poured into water (50 ml) and extracted with chloroform (50 ml x 2), and the organic 
layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure 
and the resulting residue was purified by a silica gel column chromatography (eluent: hexan a/ethyl acetate) to obtain 
2-methoxy-1-(methoxymethoxy)-4-nitrobenzene (1.26 g, 100%). 
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(b) Synthesis of N-[3-methoxy-4-(methoxym thoxy)phenyl]-2,2-dimethylpropanamld 

[0730] To a solution ol 2-meth xy-1 -(methoxymethoxy)-4-nitrobenzene (1 .2 g, 5.63 mmol) In thyl acetat (30 ml) 
was added 10%-Pd/C {120 mg) at room temperature, and reaction was carried out under a hydrogen atmosphere. 

5 After 30 minutes, the mixture thus obtained was filtered by the use of Celite and the filtrate was concentrated under 
reduced pressure. To a solution of the resulting residue In ethyl acetate (30 ml) were added pyridine (0.546 ml, 6.75 
mmol) and pivaloyl chloride (0.763 ml, 6.19 mmol) at 0°C, and the resulting mixture was wanned up to room temper- 
ature. After 15 hours, a saturated aqueous sodium hydrogencarbonate solution was added to the reaction solution and 
the resulting mixture was poured Into water (1 00 ml) and extracted with ethyl acetate (50 ml x 2), and the organ Ic layer 

10 was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and 
the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 
N-[3-methoxy-4-(methoxymethoxy)phenyl]-2,2-dimethylpropanamlde (1.48 g, 98%). 

(c) Synthesis of N-[3-methoxy-4-(methoxymethoxy)-2-methylphenyl]-2,2-dImethylpropan amide 

15 

[0731 ] To a solution of N>[3>methoxy-4-(methoxymethoxy)phenyl]-2,2-dlmethylpropanamtde (500 mg, 1 .87 mmol) In 
tetrahydrofuran (10 ml) was added dropwlse 1 .59M-n-butylllthium (2.94 ml, 4.68 mmol) at -15°C, and the resulting 
mixture was slowly warmed up to 0°C. After2 hours, a solution of methyl iodide (0.175 ml, 2.81 mmol) in tetrahydrofuran 
(0.5 mi) was added dropwise thereto. After 1 hour, the resulting mixture was warmed up to room temperature. After 
20 14 hours, the reaction solution was poured Into water (50 ml) and extracted with ethyl acetate (30 ml x 3), and the 
organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced 
pressure and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) 
to obtain N-[3-methoxy-4-(methoxymethoxy)-2-methylphenyl]-2,2-dimethylpropanamide (424 mg, 81%). 

2$ (d) Synthesis of 4-[(2,2-dimethylpropanoyl)amino]-2-methoxy-3-methyiphenyl methanesulfonate 

[0732] A6N aqueous hydrochloric acid solution (0.355 mi, 2.1 3 mmol) was added dropwlse to a solution of N-[3-meth- 
oxy^-tmethoxymethoxyj^-methylphenyll^^-dimethylpropanamlde (300 mg, 1 .07 mmol) in methanol (3 ml) at room 
temperature. After 18 hours, the reaction solution was poured Into water (30 ml) and extracted with ethyl acetate (30 

30 ml x 2), and the ethyl acetate layer was washed with a saturated aqueous sodium chloride solution and then dried over 
anhydrous magnesium sulfate. The ethyl acetate layer dried was concentrated under reduced pressure, and to a so- 
lution of the resulting residue in pyridine (3 ml) was added methanesulfonyl chloride (0.091 ml, 1 .17 mmol) at 0°C. The 
resulting mixture was heated to 60°C. After 2.5 hours, the reaction solution was concentrated under reduced pressure 
and the resulting residue was poured into water (50 ml) and extracted with ethyl acetate (30 ml x 2). The extract solution 

35 was dried over anhydrous magnesium sulfate. The extract solution dried was concentrated under reduced pressure 
and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 
4-[(2,2-dimethylpropanoyl)amino]-2-methoxy-3-methylphenyl methanesulfonate (338 mg, 100%). 

(e) Synthesis of 4-(acetylamino)-2-methoxy-3-methylphenyl methanesulfonate 

40 

[0733] A 20%-aqueous sulfuric acid solution (4 ml) was added dropwise to a solution of 4-[(2,2-dimethylpropanoyl) 
amlno)-2-methoxy-3-methylphenyl methanesulfonate (223 mg, 0.707 mmol) In n-butanoi (2 ml) at room temperature, 
and the resulting mixture was heated to 100°C. After 14 hours, the reaction solution was poured onto ice (50 ml) and 
adjusted to pH 11 with an aqueous sodium hydroxide solution. The resulting mixture was extracted with ethyl acetate 

45 (50 ml x 3) and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concen- 
trated under reduced pressure, and to a solution of the resulting residue In ethyl acetate (5 ml) were added pyridine 
(0.069 ml, 0.B48 mmol) and acetic anhydride (0.073 ml, 0.778 mmol) at room temperature. The resulting mixture was 
heated to 60°C. After 2 hours, the reaction solution was concentrated under reduced pressure and the resulting residue 
was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate -> chloroform/ethyl acetate) to obtain 

so 4-(acetylamino)-2-methoxy-3-methylphenyl methanesulfonate (154 mg, 79%). 

(f) Synthesis of 1-acetyl-4-methoxy-1H-lndazol-5-yl methanesulfonate 

[0734] Acetic anhydride (1 55? 1 , 1 .65 mmol), tetrabutylammonlum bromide (8.8 mg, 0.0274 mmol), potassium ace- 
55 tate (108 mg, 1.10 mmol) and isoamyl nitrite (0.096 ml, 0.274 mmol) were added to a solution of 4-(acetylamino)- 
2-methoxy-3-methy [phenyl methanesulfonate (150 mg, 0.549 mmol) In ethyl acetate (1.5 ml) at room temperature. 
After 8 hours, isoamyl nitrite (0.037 ml, 0.713 mmol) was further added thereto. After another 2 hours, the mixture thus 
obtained was poured Into water (20 ml) and extracted with ethyl acetate (20 ml x 2), and the organic layer was dried 
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overanhydrousmagnesiumsuHate.Theorganiclay r dried was concentrated under reduc dpressur and the resulting 
residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 1 -acetyl-4-methoxy- 
1H-indazoi«5-yl methan sulfonat (110 mg, 70%). 

5 (9) Synthesis of 4-methoxy-1 H-indazol-5-yl methan esulfonate 

[0735] A 2M-aqueous lithium hydroxide solution (0.352 ml, 0.704 mmol) was added to a solution of 1 -acetyl -4-meth - 
oxy-1H-indazol-5-yl methanesutfonate (100 mg, 0.352 mmol) in a mixture of tetrahydrofuran (1.0 ml) and methanol 
(1 .0 ml) at room temperature. After 1 hour, the resulting mixture was poured Into water (1 0 ml) and extracted with ethyl 
10 acetate (20 ml x 2), and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was 
concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexana/ethyl acetate) to obtain 4-methoxy-1H-indazo!-5-yl methanesulfonate (80 mg, 94%). 
Melting point: 130-1 31°C. 

Example 468 

Synthesis of 4-chloro-1 H-indazol-5-ol 

[0736] To a solution of the 1 H-indazol-5-ol (1 .60 g, 0.01 1 9 mol) obtained in Reference Example 4 in tetrahydrofuran 
20 (50 ml) was added N-chlorosucclnlmlde (1.59 g, 0.0119 mol) at room temperature. After 1 hour, the mixture thus ob- 
tained was heated to 40°C, and after another 2 hour, the mixture was heated to 50° C. After 5 hours, the reaction 
solution was poured Into water (1 00 ml) and extracted with ethyl acetate (1 00 ml x 3). The organic layer was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure, and the resulting residue was purified by a 
silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 4-chloro-l H-lndazol-5-ol (1 .7365 g, 66%). 

6 1 H-NMR (DMSO-de) 5; 7.09 (1H, d, J=8.8Hz), 7.33 (1H, d, J=8.8HZ). 7.90 (1H, S), 9.71 (1H, S), 13.10 (1H, S). 

Example 469 

Synthesis of 4-methoxy-1 H-indazol-5-ol 

30 

(a) Synthesis of 4-meth oxy-1H-indazol-5-y I 2-nltrobenzenesulfonate 

[0737] Title compound was synthesized by carrying out reaction according to the method described In Example 467, 
except for using the N-[3-methoxy-4-(methoxymethoxy)-2-methylphenyll-2,2-dlmethylpro pan amide synthesized In Ex- 
3s ample 467, (c), as a starting material. 

(b) Synthesis of 4-methoxy-1 H-indazol-5-ol 

[0738] Cesium carbonate (45 mg, 0.137 mmol) and thiophenoi (24 ml, 0.229 mmol) were added to a solution of 
40 4-methoxy-1 H-lndazol-5-yl 2-nltrobenzenesulfonate (40 mg, 0.115 mmol) In N,N-dlmethylformamlde (1 ml) at 0°C. 
After 30 minutes, the reaction solution was poured into water (20 ml) and extracted with ethyl acetate (20 ml x 2). The 
organic layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure, andthe resulting 
residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 4-methoxy-1 H- 
indazoi-5-ol (19 mg, 100%). 

45 1 H-IMMR (DMSO-O^) $i 3 97 (3H, S), 6.95 (1H, d, J=8.7Hz), 7.00 (1H, d, J=8.7Hz), 8.01 (1H, s), 8.57 (1H, s), 12.81 
(1H,s). 

[0739] The following compound of Example 470 was synthesized by carrying out reaction according to the method 
described In Example 385, except for using the 4-chloro-1H-indazol-5-ol synthesized in Example 468, as a starting 
material. 

50 

Example 470 

[0740] trans-3-[(4-ChIoro-1H-lndazol-5-yl)oxy]cyclohexanamlne 
Melting point: 142-1 44° C 

55 [0741 ] The following compound of Example 471 was synthesized by carrying out reaction according to the method 
described in Example 470, except for using the 4-chloro-1 H-indazol-5-ol synthesized in Example 468, as a starting 
material. 
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Example 471 

[0742] cis-3-[(4-Chloro-1 H-indazol-5-yl)oxy]cyclohexanamine 

1 H-NMR (DMSO-d 6 ) 5; 0.92 (1H, m), 1.17 (1H, m), 1.23 (2H, m), 1.70 (2H, m), 1.96 (1H, m), 2.10 (1H, m), 2.53 (1H, 
5 m), 4.16 (1H, m), 7.30 (1 H, d, J=9.0Hz), 7.45 (1H, d, J=9.0Hz), 8.01 (1H, s). 

[0743] The fallowing compound of Example 472 was synthesized by carrying out reaction according to the method 
described in Example 470, except for using the 4-chloro-1H-indazol-5-ol synthesized in Example 468, as a starting 
material. 

io Example 472 

[0744] trans-4-[(4-chloro-1 H-indazol-5-yl)oxy]cyclohexanamlne 

1 H-NMR (DMSO-d 6 ) 8; 1.13 (2H, m), 1.42 <2H, m), 1.75 (2H, m), 1.98 (2H, m), 2.62 (1H, m), 4.17 (1H, m) f 7.30 (1H, 
d, J=9.0Hz), 7.44 (1 H, dd, J=0.8 ( 9.0Hz), 8.01 (1 H, d, J=0.8Hz). 

13 

Example 473 

Synthesis of 5-methoxy-4-(trifluoromethyl)-1H-indazole 

20 (a) Synthesis of 4-methoxy-3-<trffluoromethyl)anlllne 

[0745] To a solution of 2-methoxy«5-nltrobenzotrifluoride (5.08 g, 23.0 mmol) In methanol (200 ml) was added 10% 
Pd-C (containing 50% water, 250 mg), and the resulting mixture was stirred for 3.5 hours under a hydrogen atmosphere 
at room temperature and atmospheric pressure while maintaining the temperature. The mixture was filtered by the use 
25 of celite and the filtrate was concentrated to dryness under reduced pressure to obtain 4-methoxy-3-(trifluoromethyl) 
aniline (4.67 g, 100%). 

MS:m/z=192 (M + 1) 

(b) Synthesis of N-^-methoxy-S-Orlfluoromethyl^henylJ^^-dlmethylpropanamlde 

30 

[0746] Trlethylamine (6.24 ml, 44.8 mmol) was added to a solution of 4-methoxy-3-(trifluoromethyl)anillne (4.29 g, 
22.4 mmol) In dichloromethane (45.0 ml), and the resulting mixture was Ice-cooled, followed by adding dropwtse thereto 
plvaloyl chloride (2.84 g, 23.5 mmol) at Oto 5°C. The resulting mixture was warmed up to room temperature and stirred 
for 1 hour while maintaining the temperature. The mixture was partitioned by the use of a 5%-aqueoue sodium hydro- 
ps gencarbonate solution and ethyl acetate, and the organic layer was washed with a 5% aqueous sodium chloride so- 
lution, dried over anhydrous sodium sulfate, and then filtered. The filtrate was concentrated under reduced pressure 
to obtain N-[4-methoxy-3-(trifluoromethyl)phenyll-2,2-dimethylpropanamide (6.16 g, 100%). 

1 H-NMR (CDCI3) 6; 1.32 9H, S).3.89 (3H, s). 6.96 (1H, d. J=8.9Hz). 7.31 (1H. brs), 7.63 (1H. d. J=2.8Hz), 7.76 (1H, 
dd, J=2.8, 8.9Hz). 

40 

(c) Synthesis of N-[4-methoxy-2-methyl-3-(trifluoromethyl)-phenyl]-2 p 2-dimethylpropanamlde 

[0747] A solution of N-[4-methoxy-3-(trlfluoromethyl)-phenyl)-2 p 2-dlmethylpropanamide (5.90 g, 21 .4 mmol) in tet- 
rahydrofuran (70.0 ml) was cooled to -10 to -15°C, and then a 1.57M n-butyllithium/hexane solution (33.5 ml, 52.5 

4* mmol) was added dropwlse thereto over a period of 25 minutes while maintaining the Internal temperature at 0°C or 
lower. The resulting mixture was slowly warmed up to 20 e C and stirred for 3 hours while maintaining the temperature. 
The resulting suspension was cooled to -35 to -40°C, and then fodomethane (1 .53 ml, 24.6 mmol) was added dropwlse 
thereto over a period of 1 5 minutes. The resulting mixture was slowly warmed up to -5 to 0°C and stirred for 1 .5 hours 
while maintaining the temperature. The mixture was partitioned and extracted with water and ethyl acetate, and the 

so organic phase was washed with a 5% aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, 
and then filtered. The filtrate was concentrated under reduced pressure to obtain a crude product (6.23 g). The crude 
product was purified by a silica gel column chromatography (el uent: hexane/dllsopropyl ether = 1/1 ) to obtain N-[4-meth- 
oxy-2-methyl-3-(trifluoromethyl)phenyl]-2,2-dlmethylpropanamlde (3.20 g, 50%). 

1 H-NMR (CDCy S; 1.35 (9H, s), 2.31 (3H, q, J=2.9Hz), 3.86 (3H, s), 6.87 (1H, d, J=9.0Hz), 7.08 (1H, brs), 7.57 (1H, 
55 d, J=9.0Hz). 
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(d) Synthesis of 4-methoxy-2-methyl-3-(trlfluoromethyl)-aniline 

[074a] N-[4-methoxy-2-m thyl-3-(tiifluorom©thy0phenyn-2,2<llmethylpropanamlde (3.15 g, 10.9 mmol) and potas- 
sium hydroxide (3.20 g, 57.1 mmol) were slowly heated to 1 60 C C In ethylene glycol (31 .0 ml) and stirred for 20 hours 

s while maintaining the temperature. The reaction solution was portioned and extracted with water and chloroform, and 
the organic phase was extracted with a 1N aqueous hydrochloric acid solution to obtain an aqueous phase. This 
aqueous phase was made basic with a 2N aqueous sodium hydroxide solution and extracted three times with chloro- 
form. The combined organic phase was dried over anhydrous magnesium sulfate and Tittered, and the filtrate was 
concentrated under reduced pressure to obtain 4-methoxy-2-methyl-3-(trifluoromethyl)-anillne (1 .1 0 g, 49%). 

10 1H-NMR (CDCy 8; 2.25 (3H, q, J=2.4Hz), 3.79 (3H, s), 6.76 (1H, d, J-8.8Hz), 6.82 (1H, d, J=8.8Hz). 

(e) Synthesis of 1-acetyl-5-methoxy-4-(trlfluoromethyi)-1H-indazole 

[0749] Acetic anhydride (377 uJ, 4.00 mmol) was added dropwise to a solution of 4-methoxy-2-methyl-3-(trtfiuorome- 
thyl)anlllne (51 3 mg, 2.50 mmol) In ethyl acetate (3.0 ml) at room temperature. Ethyl acetate (4.5 ml) was added to the 
solidified reaction solution and the resulting mixture was slowly heated to 66°C and stirred for 1 5 minutes while main- 
taining the temperature. The resulting reaction solution was cooled to room temperature, followed by adding thereto 
acetic anhydride (708 ji!, 7.50 mmol), tetrabutylammonlum bromide (40.3 mg, 0.125 mmol), potassium acetate (491 
mg, 5.00 mmol) and isopentyl nitrite (437 pJ, 3.25 mmol) in that order at room temperature. The resulting mixture was 

20 slowly heated to 65°C and stirred for 6 hours while maintaining the temperature. After cooling, the mixture was parti- 
tioned and extracted with water and ethyl acetate, and the organic layer was washed with a 5% aqueous sodium 
chloride solution, dried over anhydrous magnesium sulfate, and then filtered. The filtrate was concentrated under re- 
duced pressure to obtain a crude product (800 mg). The crude product was purified by a silica gel column chromatog- 
raphy (eiuent: h exane/ethy I acetate = 9i/1 to 6/1 ) to obtain 1-acetyl-5-methoxy-4-p:rlfluoromethyI)-1H-lndazole(496 mg, 

zs 77%). 

1 H-NMR (CDC y 5; 2.79 (3H. s), 4.00 3H, s), 7.33 (1H. d. J=9.2Hz), 8.24 (1H, m), 8.63 (1H, d, J=9.2Hz). 

(f) Synthesis of 5-methoxy-4-(trifIuoromethyl)-1H-indazole 

so [0750] A 6N-aqueous sodium hydroxide solution (3.8 ml, 23 mmol) was added dropwise to a solution of 1 -acetyl- 
5-methoxy-4-(trifIuoromethyi)-1H-lndazole (493 mg, 1 .91 mmol) in a mixture of methanol (3.8 ml) and tetrahydrofuran 
(3.8 ml) at room temperature and stirred at room temperature for 5 hours while maintaining the temperature. The 
resulting reaction solution was adjusted to pH 8 to 9 by dropwise addition of 12N-aqueous hydrochloric acid solution 
(1 .5 ml) and then a 1 N aqueous hydrochloric acid solution (about 2 ml) , and distilled under reduced pressure to remove 

3s the organic solvent The white precipitate formed was diluted with water, filtered, washed with water, and then dried 
under reduced pressure to obtain 5-methoxy-4-(trffluorom ethyl)- 1 H-lndazole (400 mg, 97%). 
1 H-NMR (CDCy 5; 3.98 (3H, s), 7.27 (1H, d, J=9.0Hz), 7.67 (1H, d, J=9.0Hz), 850 (1H, m). 

Example 474 

40 

Synthesis of 4-(trifluoromethyi)-1H-lndazol-6-ol 

[0751 ] A suspension of the 5-methoxy-4-(trifluoromethyl)-1 H-indazole (395 mg, 1 .83 mmol) obtained in Example 473 
in dichloromethane (5.0 mi) was cooled to -30 to -40°C, and then a 1M boron tribromide/dichloromethane solution 

45 (3.64 ml, 3.84 mmol) was added dropwise thereto over a period of 5 minutes. The resulting mixture was siowty heated 
from -30°C to 20°C and stirred for 5.5 hours while maintaining the temperature. The resulting reaction solution was 
cooled to 0 to S°C, poured into Ice water, adjusted to pH 5 to 6 with a 5% aqueous sodium hydrogencarbonate solution , 
and then extracted with chloroform (an insoluble material was present) and then ethyl acetate. Each organic phase 
was washed with a 5% aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and then fiftsrad, 

so and the filtrate was concentrated under reduced pressure. A crude product (280 mg) composed mainly of the starting 
5-methoxy-4-(trifluoromethyl)-1H-indazoie was obtained from the chloroform phase, and a crude product (145 mg) 
composed mainly of 4-(trifluoromethyl)-1H-lndazol-5-ol was obtained from the ethyl acetate phase. The latter crude 
product was purified by a silica gel column chromatography (eiuent: chloroform/ethyl acetate = 4/1 ) to obtain 4-(trtfluor- 
omethyO-1 H-lndazol-5-oi (95 mg, 26%). 

55 1 H-NMR (DMSO-ay 5; 7.12 (1H, d, J=8.8Hz), 7.66 (1H, d, J=8.8Hz), 7.91 (1H, m), 10, 23 (1H, s), 13.25 (1H, brs). 
[0752] The following compound of Example 475 was synthesized by carrying out reaction according to the method 
described in Example 407, except for using the 4-{tr1fluoromethyl)-1 H-indazol-5-ol obtained in Example 474, as a start- 
ing material. 
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Example 475 

[0753] 5-(Azepan-4-y!oxy)-4-(trifluoromethyl)-1H-indazole 

1 H-NMR (CDCIg) 8; 1 .57-1 .70 (1 H, m), 1 .85-2.20 (5H, m), 2.86-3.12 (4H, m), 4.72 (1H, m), 7.19 (1 H, d, J=9.1 Hz), 7.61 
s (1H, d, J=9.1Hz), 8.16 (1H, m). 

Example 476 

Synthesis of 2-(1H-lndazol-5-yloxy)anlllne 

10 

[0754] Under a hydrogen atmosphere at atmospheric pressure, a solution of the 5-(2-nltrophenoxy)-1H-lndazole 
(56.7 mg, 0.222 mmol) obtained in Example 352 In a mixture of ethyl acetate (3 ml) and methanol (3 ml) was stirred 
at room temperature for 1 .5 hours. The solution was filtered and then the filtrate was concentrated to obtain 2-(l H- 
lndazol-5-yloxy)anlline (34.5 mg, 69%). 
13 MS:m/z=226(M + 1) 

Example 477 

Synthesis of N-[2-(1H-indazol-5-yloxy)pheny1]acetamide 

20 

[0755] Acetic anhydride (0.04 ml) was added to a solution of the 2-(1 H-indazol-5-yloxy)aniline (34 mg, 0.1 51 mmol) 
obtained in Example 476 In pyridine (1 ml) at room temperature, and the resulting mixture was stirred at room temper- 
ature for 2 hours. The reaction solution was cooled to 0°C and a saturated aqueous sodium hydrogencarbonate solution 
was added thereto, followed by extraction with ethyl acetate. The organic layer was washed with a saturated aqueous 

25 sodium chloride solution and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced 
pressure and the resulting residue was dissolved In a mixed solution of tstrahydrofuran (1 ml) and methanol (1 ml), 
followed by adding thereto 1N aqueous sodium hydroxide solution (1 ml). The resulting mixture was stirred at room 
temperature for 1 hour. The reaction solution was added to a saturated aqueous sodium chloride solution and extracted 
with chloroform. The organic layer was dried over anhydrous sodium sulfate and distilled under reduced pressure to 

so remove the solvent, and the resulting residue was purified by a silica gel column chromatography (chloroform/ meth- 
anol) to obtain N-t2-(1H-indazol-5-yloxy)phenyl]acetamide (32 mg, 79%). 

1 H-NMR (DMSO-d 6 ) 5; 2.05 (3H, s), 6.70-6.79 (1H> m), 6.95-7.10 (3H, m), 7.12 (1H, dd, J=2.0, 9.0Hz), 7.32 (1H, d, 
J=2.0Hz), 7.57 (1 H, d, J=9.0Hz), 7.95-8.05 (2H, m), 9.49 (1H, s), 13.09 (1H, brs). 

3S Example 478 

Synthesis of methyl 2-(1H-indazol-5-yloxy)benzoate 

(a) Synthesis of methyl 2-(3-methyl-4-nttrophenoxy)benzoate 

40 

[0756] Potassium carbonate (1.16 g, 8.39 mmol) was added to a solution of 5-fluoro-2-nitrotoluene (1 .0 g, 6.45 mmol) 
and methyl salicylate (1.18 g, 7.74 mmol) In N.N-dlmethylformamlcte (8 ml), and the resulting mixture was stirred at 
140°C for 1 hour. After the reaction, the reaction solution was cooled to 0°C and a saturated aqueous sodium chloride 
solution was added thereto, followed by extraction with ethyl acetate. The organic layer was washed with water and a 
43 saturated aqueous sodium chloride solution, and dried over anhydrous sodium sulfate. The organic layer dried was 
concentrated and then purified by a silica gei column chromatography (eluent: hexane/ethyl acetate =10/1) to obtain 
methyl 2-(3-methyl-4-nltrophenoxy)benzoate (1 .88 g, 85%). 

1 H-NMR (CDCI3) 5; 2.59 (3H, s), 3.78 (3H, s), 6.70-6.82 (2H, m), 7.12 (1H, dd, J=11 , 8.0Hz), 7.35 (1 H, ddd, J=1 .1, 7.5, 
7.5Hz), 7.56-7.65 (1 H, m), 8.02 (1H, dd, J=1.3, 7.5Hz), 8.05 (1H, d, J=8.0Hz). 

SO 

(b) Synthesis of methyl 2-(4-amino-3-methylphenoxy)-benzoate 

[0757] Under a hydrogen atmosphere at atmospheric pressure, a solution of methyl 2-(3-methyl-4-nltrophenoxy)- 
benzoate (1 .85 g, 6.44 mmol) In a mixture of ethyl acetate (15 ml) and methanol (8 ml) was stirred at room temperature 
55 for 5 hours. The solution was filtered and the filtrate was concentrated to obtain methyl 2-(4-amino-3-methylphenoxy)- 
benzoate (1.52 g, 92%). 

1 H-NMR (CDCI3) 5; 2.16 (3H, s), 3.87 (3H, s), 6.65-6.82 (3H, m), 6.85 (1H, dd, J=1 .1 , 8.4Hz), 7.06 (1H, dd, J=1.1, 
7.7Hz), 7.30-7.40 (1H, m), 7.85 (1H, dd, J=1.7, 7.7Hz). 
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(c) Synth sis of methyl 2-(1H-indazol-5-yloxy)benzoata 

[0756] M thyl 2-(4-amino-3-methylph noxy)benzoate (500 mg, 1 .94 mmol) was suspended in water (5.7 ml), fol- 
lowed by adding thereto concentrated hydrochloric add (1 .0 ml) and ammonium tetrafluorobcrate (693 mg) at 0°C. An 

5 aqueous sodium nitrite solution (1 34 mg/l ml) was added drop wise to the suspension. A saturated aqueous sodium 
chloride solution was added thereto, followed by extraction with chloroform. The organic layer was dried over anhydrous 
sodium sulfate and concentrated. The resulting dark-blue oil was dissolved in chloroform (1 5 ml), and potassium acetate 
(381 mg, 3.88 mmol) and 1 8-crown-6 (15 mg) were added thereto at room temperature and then stirred for 2 hours. 
To the resulting suspension was added a saturated aqueous sodium chloride solution, followed by extraction with 

to chloroform. The organic layer was washed with a saturated aqueous sodium chloride solution and dried over anhydrous 
sodium sulfate. The organic layer dried was concentrated and then purified by a silica gel column chromatography 
(chloroform/methanol = 70/1) to obtain methyl 2-<1H-indazol-5-yloxy)benzoate (157 mg, two steps 30%). 
1 H-NMR (CDCI a ) 8; 3.85 (3H, s), 6.92 (1 H, dd. J=1 .0, 8.3Hz), 7.1 2-7.28 (3H, m), 7.40-7.52 (2H, m), 7.92 (1 H , dd, J=1 .8, 
7.9Hz), 8.00 (1H,s). 

15 

Example 479 

Synthesis of 2-(1H-lndazol-5-yloxy) benzoic acid 

20 [0759] The methyl 2-(1 H-lndazol-5-yloxy)benzoate (960 mg, 3.58 mmol) synthesized In Example 478 was dissolved 
in a mixture of tetrahydrofuran (10 mi) and methanol (5 ml), and a 1 N-aqueous sodium hydroxide solution (7 ml) was 
added thereto at room temperature and then stirred at 60»C for 40 minutes. After the reaction, the reaction solution 
was cooled to 0°C, adjusted to pH 4 with a 2N -aqueous hydrochloric acid solution, and then extracted with ethyl acetate. 
The organic layer was washed with a saturated aqueous sodium chloride solution, dried over an hydrous sodium autfate, 

25 and then concentrated to obtain 2-(1 H-indazol-5-yloxy)benzoic acid (790 mg, 86%). 
MS : m/z = 255 (M + 1) 

Example 480 

so Synthesis of 2-(1 H-lndazol-5-yloxy)-N-lsobutylbenzamide 

[0760] The 2-(1hMndazol-5-yloxy)benzolc acid (80.6 mg, 0.317 mmol) synthesized In Example 479 and Iso- 
butylamine (301 mg, 0.41 2 mmol) were dissolved In N.N-dimethylformamlde (2 mi), and dimethytamlne hydrochloride 
(72.5 mg, 0.380 mmol), hydroxybenzotriazole (47.1 mg, 0.349 mmol) and triethylamlne (0.09 ml, 0.634 mmol) were 

3s added thereto at room temperature and then stirred for 2.5 hours. After the reaction, a saturated aqueous sodium 
hydrogencarbonate solution was added thereto, followed by extraction with chloroform. The organic layer was washed 
with a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and then concentrated to 
obtain 2-(1 H-lndazol-5-yloxy)-N-lsobutylbenzamlde (47 mg. 48%) as a brown solid. 1 H-NMR (DMSO-ds) 6; 0.80 (6H, 
d, J=6.8Hz), 1.60-1.80 (1H, m), 3.06 (2H, t, J=6.3Hz), 6,79 (1H, d, J=8.3Hz), 7.10-7.30 (2H, m), 7.30-7.46 (2H, m), 

^0 7.50-7.70 (2H, m), 8.02 (1H, S), BJ22 (1H, brs), 13.1 (1H, brs). 

Example 481 

Synthesis of 2-(1 H-indazol-5-yloxy)-N.N-dimethylbenzamide 

45 

[0761] The 2-(1H-indazol-5-yfoxy)benzoic acid (80.8 mg, 0.316 mmol) synthesized in Example 479 and dimethyl- 
amine hydrochloride (33.7 mg, 0.41 3 mmol) were dissolved In N.N-dlmethylformamlde <2 ml), and 1 -ethyl-3-(3-dlmeth- 
ylaminopropyi)carbodiimlde monohydrochloride (72.5 mg, 0.380 mmol), hydroxybenzotriazole (47.1 mg, 0.349 mmol) 
and triethyi amine (0.13 ml, 0.954 mmol) were added thereto at room temperature and then stirred for 2.5 hours. After 
so the reaction, a saturated aqueous sodium hydrogencarbonate solution was added thereto, followed by extraction with 
chloroform. The organic tayer was washed with a saturated aqueous sodium chloride solution, dried over anhydrous 
sodium sulfate, and then concentrated to obtain 2-(1H-lndazol-5-y(oxy)-N l N-dimethylbenzamlde (51 mg, 57%). 
1 H-NMR (DMSO-cy 6; 2.93 (3H, S), 2.89 (3H, S), 6.78 (1 H, d, J=9.2Hz), 7.05-7.20 (2H, m), 7.40-7.62 (3H, m), 7.57 
(1H, d, J^^Hz), 8.02 (1H, s), 13.1 (1H, brs) 

55 
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Example 482 

Synthesis of 3-(1H-lndazol-5-yloxy)-N p N-dlmethylbenzamlde 

(a) Synthesis of 3-{1H-lndazol-5-y1oxy)benzolc acid 

[0762] 3-(1H-indazol-5-yloxy)benzoic acid was synthesized by carrying out reaction according to the method de- 
scribed In Example 479, except for using methyl 3- hydroxy benzoate as a starting material. 

(b) Synthesis of 3-(1 H-lndazol-5-yloxy)-N,N -dimethyl benzamide 

[0763] 3-(1H-lndazol-5-yloxy)-N,N-dlmethylbenzamlde was synthesized by carrying out reaction according to the 
method described in Example 481 , except for using 3-(1 H-indazol-5-yloxy)benzoic acid as a starting material,. 
MS:m/z=282 (M + 1) 

Example 483 

Synthesis of [2-(1H-indazol-5-y1oxy)phenyl]-methanol 

[0764] The methyl 2-(1 H-lndazol-5-yloxy)benzoate (95.6 g, 0.36 mmol) obtained In Example 478 was dissolved In 
tetrahydrofuran (5 ml), and lithium aluminum hydride (44.1 mg, 1.07 mmol) was added thereto at 0°C and stirred for 
30 minutes. Water (0.3 ml), a 2N-aqueous sodium hydroxide solution (0.6 ml) and water (0.9 ml) was added dropwlse 
thereto in that order, and the precipitate formed was removed by filtration. A saturated aqueous sodium hydrogencar- 
bonate solution was added to the filtrate, followed by extraction with ethyl acetate. The organic layer was washed with 
a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and then concentrated to obtain 
[2-(1 H-indazol-5-yloxy)phenyl)methanol (56 mg, 65%). 
MS:m/z=241 (M + 1) 

Example 484 

[0765] Synthesis of 1 -[2-(1 H-indazol-5-yloxy)phenyi]-N,N-dimethy6nethanamlne monohydrochloride 

(a) Synthesis of l^-tlH-lndazol-S-yloxyJphenyn-N.N-dimethylmethanamlne 

[0766] 1-[2-(1H-lndazol-5-yloxy)phenyl]-N p N-dlmethylmethanamlne was synthesized by carrying out reaction ac- 
cording to the method described In Example 483, except for using the 2-(1 H-lndazol-5-yloxy)-N,N-dlmethylbenzamlcte 
obtained in Example 481 , as a starting material. 
MS:m/z = 268(M + 1) 

(b) Synthesis of 1-[2-(1H-lndazol-5-yloxy)phenyl]-N l N-dlmethylmethanamlne monohydrochloride 

[0767] 1-[2-(1 H-lndazol-5-yloxy)phenylhN,N-dlmethylmethanamlne was dissolved In diethyl ether (2 ml), and a 1 N- 
hydrochloric acid/diethyl ether solution (0.3 ml) was added dropwise thereto at 0°C. The resulting suspension was 
concentrated to obtain 1-[2-(1H-indazol-5-yloxy)phenyl]-N,N-dimethylmethanamine monohydrochloride (20 mg). 
MS:m/z= 268(M + 1) 

Example 485 

Synthesis of N-[2-(1 H-indazol-5-yloxy)benzyl]-2-methylpropan-1 -amine monohydrochloride 

[0768] N-[2-(1 H-indazol-5-yloxy)benzyl]-2-methylpropan-1 - amine monohydrochloride was synthesized by carrying 
out reaction according to the method described in Example 484, except for using the 2-(1H-lndazol-5-yloxy)-N-lso- 
butyibenzamlde obtained In Example 480, as a starting material. 
MS:m/z=296 (M + 1) 

[0769] The following compound of Example 486 was synthesized by carrying out reaction according to the method 
described in Example 403, (a), except for using the 5-(4-piperidinyloxy)-1H-indazole obtained in Example 42, as a 
starting material. 
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Example 486 

[0770] 5-[(1-Ac tyfciperldin-4-yl) xy]-1H-inda2ol 
MS:m/Z = 260 (M + 1) 

[0771 J The following compound of Example 487 was synthesized by carrying out reaction according to the method 
described In Example 140, except for using the 5~(4-plperfdlnyloxy)-1 H-lndazole obtained in Example 42, as a starting 
material. 

Example 487 

[0772] Synthesis of 5-[(1-methylplperidln-4-yl)oxy]-1 H-lndazole 
MS:m/z=232 (M + 1) 

[0773] The following compound of Example 488 was synthesized by carrying out reaction according to the method 
described In Example 399, except for using the 5-[(1-acety1pfeerldln-4-yl)oxy|-1 H-lndazole obtained In Example 486, 
as a starting material. 

Example 488 

[0774] Synthesis of 5-[(1-ethyipiperidin-4-y0oxy]-1H-indazole 
MS:m/z=246 (M + 1) 

Example 489 

Synthesis of 5-{[1 -(2-methoxyethyl)plperldln-4-ylloxy}-1H-indazole 

[0775] To a solution of the 5-(4-piperidinyfoxy)-1H-indazole (100 mg, 0.460 mmol) obtained in Example 42 in N,N- 
dlmethylform amide (3 ml) were added (2-bromoethyl)methyl ether (76.8 mg, 0.552 mmol) and potassium carbonate 
(159 mg, 1.15 mmol), and the resulting mixture was stirred overnight at room temperature. Then, the reaction solution 
was cooled to 0°C and a saturated aqueous sodium hydrogencarbonate solution was added thereto, followed by ex- 
traction with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solution and then 
dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the resulting residue 
was purified by a silica gel column chromatography (eluent: chloroform/methanol) to obtain 5-Q1-(2-methoxyethyl) 
plperldln-4-yl|oxy}-1 H-lndazole (52 mg, 41%). 
MS:m/z=276 (M + 1) 

[0776] The following compounds of Example 490 and Example 491 were synthesized by carrying out reaction ac- 
cording to the method deecrbed In Example 489. 

Example 490 

[0777] 5-{[1 -(Cyclohexylmethyl)plperidln-4-yf]oxy}-1 H-lndazole 
MS:m/z=314(M + 1) 

Example 491 

[0776] 5-{[1 -(Cyclobutylmethyi)plperldln-4-yt]oxy}-1 H-lndazole 
MS:m/z=286 (M + 1) 

[0779] The following compounds of Example 492 and Example 493 were synthesized by carrying out reaction ac- 
cording to the method described in Example 489, except for using the 1 H-lndazol-5-ol obtained in Reference Example 
4, as a starting material. 

Example 492 

[0780] 2-(1 H-lndazol-5-yloxy)nlcotlnonltrile 
MS:m/z=237(M + 1) 

Example 493 

[0781 ] 2-(1 H-lndazol-5-yloxy)benzonitrlle 



126 



EP 1 403 255 A1 

MS:m/z = 236 (M + 1) 
Example 494 

s Synthesis of 5-(8-azablcyclo[3.2.1]oct-3-yloxy)-1H-lndazole 

(a) Synthesis of 8-benzyl-8-azabicyclo[3.2.1]octan-3-ol 

[0782] In tetrahydrofuran (16 ml) was dissolved 8-benzyl-8-azablcyclo[3.2.1]octan-3-one (1 .0 g, 4.64 mmol), and a 
io 1M-diisobutylalurninum hydride/toluene solution (11.6 ml, 11.6 mmol) was added dropwise thereto at -78°C over a 

period of 1 0 minutes and stirred for another 1 hour. Water was added dropwise thereto to quench the excess reactants, 

and the resulting mixture was separated by the addition of a 2N-aqueous hydrochloric acid solution and ethyl acetate. 

The aqueous layer was adjusted to pH 1 0 or lower with a 2N-aqueous sodium hydroxide solution and then extracted 

with ethyl acetate. The organic layer was washed with a saturated aqueous sodium chloride solution, dried over an- 
is hydrous sodium sulfate, and then concentrated to obtain 8 -benzyl -8-azablcyclo[3. 2.1 ]octan-3-ol (886 mg, 88%). 

1 H-NMR (CDCI 3 ) 5; 1.50-1.76 (4H, m), 1.78-1.85 (m), 1.95-2.20 (6H, rn), 3.14 (2H, br), 3.23 (br), 3.52 (2H, s), 3.61 

(2H, s), 3.94 (1H, m), 7.40 (1H, 1, J=4.3Hz), 7.18-7.40 (5H, m). 

(b) tert-Butyl 3-hydroxy-B-azabicyclo[3.2.1]octane-8-carboxylate 

20 

[0763] In ethanol (20 ml) was dissolved 8-benzyl-8-azablcyclo[3.2.1]octan-3-ol (740 mg, 3.41 mmol), followed by 
adding thereto ammonium formate (740 mg) and 10%-palladlum/carbon (148 mg) at room temperature, and the re- 
sulting mixture was refluxed for 2 hours. After the mixture was filtered, the filtrate was concentrated and the resulting 
residue was dissolved In diethyl ether. A 1 N- hydrochloric acld/dlethyl ether solution was added dropwise thereto In 

25 excess and the resulting mixture was concentrated. The residue was dissolved in methanol (20 ml), and di-tert-butyl 
dicarbonate (890 mg, 4.09 mmol) and triethy (amine (1 .0 ml, 6.82 mmol) were added thereto at 0°C and stirred at room 
temperature for 2 hours. After the reaction, a saturated aqueous sodium hydro gen carbonate solution was added to 
the reaction solution, followed by extraction with ethyl acetate. The organic layer was washed with a saturated aqueous 
sodium chloride solution, dried over anhydrous sodium sulfate, and then concentrated to obtain tert-butyl 3-hydroxy- 

30 8-azabicyclo[3.2.1]octane-8-carbcxylate (717 mg, two steps 93%). 

1 H-NMR (CDCI3) 5; 1.46 (9H, s), 1.47 (s), 1 .42-1.74 (4H, m), 1.94 (2H, br), 2.14 (2H, br), 4.14 (2H, br), 4.21 (1H, br). 

(c) Synthesis of 5-(8-azablcyclo[3.2.1]oct-3-yloxy)-1H-lndazole 

3s [0784] Except for using tert-butyl 3-hydroxy-8-azablcyclo[3.2.1]octane-8-carboxylate, 5-(8-azablcyclo[3.2.1]oct- 
3-yloxy)-1H-lndazole was synthesized by carrying out reaction according to the method descrbed In Example 4. 
MS : m/z = 244 (M + 1) 

Example 495 

40 

Synthesis of 4-methyl-N-tetrahydro-2H-pyran-4-yl-1 H-lndazole-5-carboxamide 

(a) Synthesis of 2,3-dimethyl-4-nitrophenyl trifluoromethanesulfonate 

45 [0765] Anhydrous trifluoromethanesulfonate (3. 1 7 ml, 1 8.8 mmol) and trlethylamine (2.75 ml, 1 9.7 mmol) were added 
dropwise to a solution of 2,3-dlmethyl-4-nitrophenol (3.0 g r 17.9 mmol) In methylene chloride (60 ml) at 0°C and stirred 
at room temperature for 1 hour. Then, the reaction solution was poured Into water and extracted with chloroform. The 
organic layer was dried over magnesium sulfate and distilled to remove the solvent, and the resulting residue was 
purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 2,3-dimethyl-4-nitrophenyl tri- 

so fluoromethanesulfonate (5.32 g, 99%). 

(b) Synthesis of 2,3-dlmethyl-4-nltrobenzonltrlle 

[0786] Potassium cyanide (2.26 g, 34.7 mmoi) was added to a solution of 2,3-dlmethyl-4-nltrophenyl trifluorometh- 
55 ane-sutfonata (5.20 g, 17.4 mmol) in tetrahydrofuran (21 ml) at room temperature, followed by deaeration. After tet- 
rakistriphenylphosphine (1.00 g, 0.665 mmol) was added thereto, deaeration was conducted again and then the reac- 
tion was carried out under reflux conditions for 10 hours. A 0.5M-aqueous potassium hydrogensutfate solution and 
then water were added to the reaction solution, followed by extraction with ethyl acetate. The organic layer was dried 
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over magnesium sulf at and distilled to remove the solvent, an cither suiting residue was purified by a sil lea g I column 
chromatography (eluent: n-hexane/chlorolorm) to obtain 2,3-dlmethyl-4-nltrobenzonltrlle (2.79 g, 90.9%). 
1 H-IMMR (DMSO-de) 8; 2.26 (3H, s), 2.49 (3H, 8), 7.78 (1H, d, J=8.4Hz)» 7.8S (1H, d, J=8.4Hz). 

s (c) Synthesis of 4-amlno-2,3-dimethytbenzonitrile 

[0787] Tin dichloride (12.24 g, 54.2 mmol) was added to a solution of 2,3-dimethyl-4-nftrob*nzonitrile (2.73 g, 15.5 
mmoi) in ethanol (94 ml) at room temperature, and the reaction was carried out for 5 hours under reflux conditions. 
After cooling, the reaction mixture was concentrated, and the resulting residue was diluted with ethyl acetate and then 
10 washed with a saturated aqueous sodium hydrogencarbonate solution. After the insoluble material was filtered off, the 
filtrate was separated and the organic layer was washed with a saturated aqueous sodium chloride solution. The 
organic layer was dried over magnesium sulfate and distilled to remove the solvent, whereby 4-amlno-2,3-dimethyl- 
benzonltrtle (2.12 g, 93.6%) was obtained. 

1 H-NMR (DMSO-d 6 ) 8; 1 .97 (3H, s), 2.30 (3H, s), 5.79 (2H, brs), 6.53 (1 H p d, J-8.4Hz), 7.20 (1H, d, J=8.4Hz). 

13 

(e) Synthesis of N-(4-cyano-2 1 3-dlmethylphenyi)acetamlde 

[0788] Acetic anhydride (1 .36 ml, 14.4 mmol) was added to a solution of 4-amino-2,3-dimethylbenzonitrile (1 .32 g, 
9.03 mmol) in ethyl acetate (1 0 ml) at room temperature, and then the reaction was carried out for 4 hours under reflux 
20 conditions. Afterthe reaction mixture was cooled, the precipitate obtained was collected by filtration and dried to obtain 
N-(4-cyano-2,3-dimethylphenyl)acetamlde (1 .39 g, 81.8%). 

1 H-NMR (DMSO-de) 8; 2.09 (3H, S), 2.14 (3H, S), 2.43 (3H, s), 7.50 (1H, d, J=9.0Hz), 7.55 (1H, d, J=8.3Hz), 9.56 (1H, 
br 8). 

2s (t) Synthesis of 4-methyM H-indazole-5-carbonitrile 

[0789] Acetic anhydride (2.1 ml, 22.3 mmol), tetra-n-butylammonlum bromide (118 mg, 0.366 mmol), potassium 
acetate (1 .44 g, 14.7 mmol) and isoamyt nitrite (1 .3 ml, 9.68 mmol) were added to an ethyl acetate suspension (15 ml) 
of N-(4-cyano-2,3-dimethylphenyl)acetamlde (1.38 g, 7.33 mmoi) at room temperature, and then the reaction was 

30 carried out for 7 hours under reflux conditions. The reaction mixture was cooled, diluted with ethyl acetate, and then 
washed with a saturated aqueous sodium hydrogencarbonate solution. The organic layer was washed with a saturated 
aqueous sodium chloride solution, dried over magnesium sulfate, and then distilled to remove the solvent, and the 
resulting residue was purified by a silica gel column chromatography (eluent: n-hexane/chloroform) to obtain 4-methyl- 
1 H-lndazole-5-carbonltrlle (1 .24 g, 84.9%). 

35 1 H-NMR (DMSCXy 8; 2.81 (3H, s), 2.84 (3H, s), 7.72 (1 H, d, J=8.8Hz), 8.23 (1 H, d, J=0.7Hz), 8.37 (1 H, d, J=8.8Hz). 

(g) Synthesis of 4-methyM H-indazole-5-carboxylic acid 

[0790] Water (2 ml) and concentrated sulfuric acid (2 ml) were added to a acetic acid suspension (2 ml) of 4-methyl- 
40 m-lndazole-5-cart>onltrlle (399 mg, 2.00 mmol) at room temperature, and then the reaction was carried out for 18 
hours under reflux conditions. The reaction mixture was poured onto ice (20 g) and the precipitate was collected by 
filtration and dried to obtain 4-methyM H-indazole-5-carboxylic acid (247 mg, 70.1%). 1 H-NMR (DMSO-d e ) 5; 2.82 (s, 
3H), 7.37 (d, J=8.8Hz, 1 H), 7.84 (d, J=8.8Hz, 1 H), 8.31 (d, J=1 .1 Hz, 1 H). 

*s (h) Synthesis of 4-methyl-N^tetrahydro-2H-pyran-4-yi-1 H-lndazole-5-carboxamlde 

[0791 ] Tetrahydro-2H-pyran-4-y1amlne monohydrochlorfde (228 mg, 1 .66 mmol), triethylamlne (0.5 ml, 3.59 mmol), 
1-ethyl-3-(3'-dlTiethylaminopropyi)carbodiimlde monohydrochlorlde (367 mg, 1.91 mmol) and hydroxybenzotriazole 
(190 mg, 1 .41 mmol) were added to a solution of 4-methyl-1H-indazole-5-carboxylic acid (225 mg, 1 .28 mmol) in N, 

so N-dimethytformamide (5.5 ml), and the resulting mixture was stirred at room temperature for 4 hours. After completion 
of the reaction, the reaction mixture was diluted with ethyl acetate and washed with a saturated aqueous sodium 
hydrogencarbonate solution. A small amount of the Insoluble material was collected by filtration and then dried to obtain 
4-methyl-N-tetrahyd ro-2H-py ra n -4-yM H-lndazole-5-carboxamlde (41 mg). The filtrate was extracted with ethyl acetate 
and chloroform, and the combined organic layer was dehydrated over magnesium sulfate and then filtered. The filtrate 

55 was concentrated and the resulting residue was suspended in chloroform. The resulting suspension was filtered and 
the precipitate was dried to obtain 4nriethyhN-teti^ydro-2Hi5yran-4-yl-1H-indazole-5<arooxamlde (134 mg, 52.7%). 
1 H-NMR (DMSO-d*) 8; 1 .45-1 .58 (m, 2H), 1 .76-1 .80 (m, 2H), 2.58 (s, 3H), 3.33-3.42 (m, 2H), 3.84-4.03 (m, 3H), 7.29 
(d, J=8.6HZ, 1H),7.35(d, J-8.6HZ, 1H), 8.13 (d, J=7.9HZ, 1H), 8.19 (d, J=0.9HZ, 1H), 13.11 (br t 1H). 
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[0792] The following compound of Example 496 was synthesiz d by carrying out reaction according to the method 
described In Example 495. 

Example 496 

5 

[0793] tert-Butyl 3-{[(4-methyl-1 H-lndazol-5-yl)carbonyl]amlno}cyclohexylcarbamate 
MS:m/z = 373(M + 1) 

[0794] The following compound of Example 497 was synthesized by carrying out reaction according to the method 
described In Example 42, (b), except for using the tert-butyl 3-{[(4-methyl-1H-lndazol-5-yl)carbonyDamlno}cyclohexy- 
10 lcarbamate obtained in Example 496, as a starting material. 

Example 497 

[0795] N-(3-amlnocyclohexyl)-4-methyl-1H-lndazole-5-carboxamlde 
1* MS:m/z = 273(M + 1) 

Example 498 

Synthesis of 6-methyl-N-tetrahydro-2H-pyran-4-yM H-indazole-5-carboxamide 

20 

(a) Synthesis of dimethyl 2,5-dimethylterephthalate 

[0796] A suspension of 2,5-dimethylterephthalic acid (3.67 g, 18.9 mmol) in methanol (70 ml) was cooled with ice 
water, followed by adding dropwlse thereto thlonyl chloride (7.0 ml, 96 mmol), and the resulting mixture was stirred for 

& 3 hours with heating under reflux. The resulting solution was cooled to room temperature to precipitate a solid. The 
solid was collected by filtration and the precipitate on a filter was washed with methanol (once) and hexane (twice) 
and dried under reduced pressure to obtain dimethyl 2,5-dlmethylterephlhalate (3.29 g, 78%). The solvent was distilled 
off from the filtrate under reduced pressure, and a saturated aqueous sodium hydro gencarbonate solution was added 
to the residue, followed by extraction with ethyl acetate (twice). The extract solution was dried over anhydrous mag- 

30 nesium sulfate. The solvent was distilled off to obtain dimethyl 2,5-dimethytterephthalate (0.91 6 g, 22%, total: >99%) 
additionally. 

(b) Synthesis of 4-(methoxycarbonyl)-2,5-dlmethylbenzolc acid 

35 [0797] Methanol (20 ml) was added to a solution of dimethyl 2,5-dlmethylterephthaJate (3.95 g, 1 7.8 mmol) In tet- 
rahydrofuran (40 ml) and the resulting mixture was cooled on a water bath. A 2N-aqueous lithium hydroxide solution 
(9.8 ml, 19.6 mmol) was slowly added thereto and stirred for 3 hours. The solvent was distilled off under reduced 
pressure and the residue was adjusted to pH 1 to 2 with a 1 N -hydrochloric acid and extracted with ethyl acetate (x 3). 
The extract solution was dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure 

40 and the residue was purified by a silica gel chromatography (eluent: chloroformAnethanol = 30/1 ) to obtain 4-(methox- 
ycarbonyl)-2,5-dimethylbenzolc acid (2.77 g, 75%). 

(c) Synthesis of methyl 4-[(tert-butoxycarbonyl)amino]-2,5-dimethybenzoate 

« [0796] The title compound was synthesized by carrying out reaction according to the method described In Example 
4, (a), except for using 4-(methoxycarbonyl)-2,5-dimethylbenzoic acid as a starting material. 

(d) Synthesis of methyl 4-amino-2,5-dimethylbenzoate monohydrochloride 

so [0799] The title compound was synthesized by carrying out reaction according to the method described in Example 
4, (b), except for using 4-(methoxycarbonyl)-2,5-dimethylbenzoic acid as a starting material. 

(e) Synthesis of methyl 4-(acetylamlno)-2,5-dlmethylbenzoate 

55 [0800] Triethylamine (1.16 ml, 8.32 mmol) was added to a suspension of methyl 4«amino-2,5-di methyl benzo ate 
monohydrochloride (0.600 g, 2.78 mmol) in dichloromethane (8 ml), and the resulting mixture was cooled with ice 
water, followed by adding drop wise thereto a solution of acetyl chloride (0.263 g, 3.35 mmot) in dichloromethane (2 
ml). The resulting mixture was heated to room temperature and stirred for 3 hours, and then acetyl chloride (0.262 g, 
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3.34 mmol) was further added thereto and stirred for 1 .5 hours. The resulting mixture was added t a saturated aqueous 
sodium hydrog ncarbonate solution and extracted three times with ethyl acetate, and the organic layer was washed 
with a saturated aqueous sodium chloride solution and drl d over anhydrous magnesium sulfat . The solvent was 
distilled off to obtain methyl 4-(acety1amlno)-2,5-dlmethytberizoate (0.685 g, 99%). 

5 

(f) Synthesis of methyl 1-acety I-6 -methyl- 1H-lndazole-5-cart>oxy late 

[0801] Acetic anhydride (0.85 ml, 9.01 mmol), n-butylammonfum bromide (0.0502 g, 0.156 mmol) and potassium 
acetate (0.587 g, 5.98 mmol) were added to a solution of methyl 4-(acetylamlno)-2 1 5-dlmethybenzoate (0.661 g, 2.99 
to mmol) in ethyl acetate (5 ml), followed by adding thereto a solution of isoamyl nitrite (0.0458 g, 3.91 mmol) in ethyl 
acetate (2 ml), and the resulting mixture was stirred for 8 hours with heating under reflux. Water was added thereto, 
followed by extraction with ethyl acetate (three times), and the extract solution was dried over anhydrous magnesium 
sulfate. The solvent was distilled off under reduced pressure and the resulting residue was purified by a silica gel 
column chromatography (hexane/ethyl acetate = 5/1 to 1/1). The solid thus obtained was suspended in hexane and 
stirred to be washed, and then it was collected by nitration and dried under reduced pressure to obtain methyl 1 -acetyl- 
6-methyM H-lndazole^-carboxylate (0.0731 g, 11%). 

(g) Synthesis of 6-methyM H-lndazole-5-carboxylic acid 

20 [0802] A 2N-aqueous sodium hydroxide solution (0.63 ml, 1 .3 mmol) was added to a solution of methyl 1 -acetyi- 
6-methyi-1 H-indazole-5-carboxylate (0.0731 g, 0.315 mmol) In tetrahydrofuran (1 ml) r and the resulting mixture was 
stirred for 3 hours with heating under reflux. Then, a 2N-aqueous lithium hydroxide solution (0.63 ml, 1.3 mmol) was 
added thereto and stirred for another 3 hours. The resulting solution was diluted with water and washed with diethyl 
ether, and the aqueous layer was adjusted to pH 1 to 2 with 1N hydrochloric acid to precipitate a solid. The solid 

25 precipitated was collected by filtration and the precipitate on a fitter was washed with water and dried under reduced 
pressure to obtain 6-methyM H-indazole-5-carboxy lie acid (0.0514 g, 93%). 

(h) Synthesis of 6-methyl-N4etrahydro-2H-pyran-4-yl-1H-indazole-5-cej1)0xamide 

30 [0803] Tetrahydro-2H-pyran-4-yiamlne monohydrochloride (0.0402 g, 0.292 mmol), triethylamine (0.07 ml, 0.5 
mmol), 1-hydroxybenztiiazole (0.0460 g, 0.340 mmol) and l-ethyl-S-JS'-dlmethylaminopropylJcarbodiimide monohy- 
drochloride (0.0606 g, 0.316 mmol) were added to a solution of 6-methyM H-lndazole-5-carboxyllc acid (0.0437 g, 
0.248 mmol) in N,N-dimethylformamlde (2 ml) and stirred overnight. A saturated aqueous sodium hydrogencarbonate 
solution was added thereto, followed by extraction with chloroform (x 3), and the extract solution was dried over an- 
as hydrous sodium sulfate. The solvent was distilled off under reduced pressure, followed by replacement with toluene 
(three times), whereby a solid was precipitated. The solid obtained was suspended In ethyl acetate and stirred to be 
washed, and then it was collected by filtration and dried under reduced pressure to obtain 6-methyl-N-tetrahydro-2H- 
pyran-4-y!-1H-lndazole-5-carboxamlde (0.0587 g, 91%). 

1 H-NMR (DMSO-de) 5; 1 .46-1 .58 (2H, m), 1 .75-1.82 (2H, m), 2.44 (3H, s), 3.39 (2H, td, J=1 .9, 11 .6Hz), 3.83-3.90 (2H, 
40 m), 3.91-4.02 (1H, m), 7.35 (1H, m), 7.73 (1H, s), 8.06 (1H, s), 8.23 (1H, d, J~7.7Hz), 13.01 (1H, br). 

Example 499 

Synthesis of N-(S-benzyl-8-azabicyclo[3.2.1]ocrt-3-yO H-indazol-5-amine 

43 

(a) Synthesis of ethyl (5-nitro-1-tetrahydro-2H-pyran-2-yl-1H-indazol-4-yl)acetate 

[0804] A solution of potassium tert-butoxide (2.02 g, 1 8.0 mmol) in tetrahydrofuran (20 ml) was added dropwise to 
a solution of the 5-nitro-1 -tetrahydro-2H-pyran-2-yl-1 H-indazole (1 .85 g, 7.48 mmol) obtained in Example 317, (d) and 

so ethyl chloroacetate (960 uJ, 9.01 mmol) in tetrahydrofuran (1 0 ml) at -40°C over a period of 15 minutes, and stirred at 
-40°C for 1 hour. The reaction was terminated by pouring 1 N -hydrochloric add, and the reaction solution was extracted 
with ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride solution, dried over 
sodium sulfate, and then diet II led under reduced pressure to remove the solvent, whereby a crude product was obtained. 
The crude product was purified by a silica gel column chromatography (eiuent: hexane/ethyl acetate = 4/1) to obtain 

55 ethyl (5-nrtro-1 -tatrahydro-2H-pyran-2-yi-1 H-indazol-4-y I) acetate (1 .93 g, 78%). 

1 H-NMR (DMSO-de) 8; 1.26 (3H. t, J=7.1Hz), 1.74 (3H. m), 2.13 (2H, m), 2.51 (1H, m), 3.77 (1H, m), 4.01 (1H, m), 
4.19 (2H, q, J=7.1Hz), 4.35 (2H, s), 5.76 (1H, dd, J=2.6, 8.8Hz), 7.63 (1H, d, J=9.2Hz), 851 (1H, d, J=8.0Hz), 8.22 
(1H. S). 
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(b) Synthesis of 4-m thyl-5-nftro-1 -tetrahydr -2H-pyran-2-yl-1 H-lndazole 

[0805] A IN-aqueous sodium hydroxid solution (8.64 ml, 8.64 mmol) was added t a solution of ethyl (5-nitro- 

1- tetrahydro-2H-pyran-2-yMH-lndazol-4-yl)acetate (1.92 g, 576 mmol) In dloxane (20 ml), and the resulting mixture 
s was stirred at room temperature for 3 hours. The solvent was distilled off under reduced pressure, and water, ethyl 

acetate and 1 N -hydrochloric acid were added to the residue. The resulting mixture was extracted with ethyl acetate, 
and the extract solution was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, 
and then distilled under reduced pressure to remove the solvent, whereby (5-nitro-1-tetrahydro-2H-pyran-2-yl-1H-ln- 
dazol-4-yl)acetlc acid was obtained. N,N-dimethyl-formamlde (20 ml) and then potassium carbonate (600 mg, 5.79 
io mmol) were added thereto, and the resulting mixture was stirred at 50°C for 30 minutes. Water, ethyl acetate, toluene 
and 1 N-hydrochlorlc acid were added thereto, followed by extraction with ethyl acetate/toluene = 1/1, and the extract 
solution was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled 
under reduced pressure to remove the solvent, whereby 4-methyl-5-nitro-1-tetrahydro-2H-pyran-2-yl-1 H-lndazole 
(1.39 g, 93%) was obtained. 

1 H-NMR (CDCy S; 1.74 (3H, m), 2.13 (2H, m), 2.51 (1H. m), 2.90 (3H, s), 3.78 (1H, m), 4.02 (1H, m), 5.74 (1H, dd, 
J=2.7, 9.1Hz), 7.50 (1H t d, J=9.2Hz), 8.10 (1H, d, J=9.2Hz), 8.23 (1H, s). 

(c) Synthesis of 4-methyl-1 -tetrahydro-2H-pyran-2-yl-1 H-indazol-5-amine 

20 [0806] To a solution of 4-methyl-5-nltro-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazole (1 .06 g, 4.06 mmol) In ethanol (20 
ml) were added 1 0% Pd-C (200 mg) and ammonium formate (1 .28 g, 20.3 mmol), and the resulting mixture was heated 
under reflux for 1 hour. After the solid was removed by filtration using Cellte, water, ethyl acetate and a saturated 
aqueous sodium hydro gen carbonate solution were added to the residue. The resulting mixture was extracted with ethyl 
acetate, and the extract solution was washed with a saturated aqueous sodium chloride solution, dried over sodium 

25 sulfate, and then distilled under reduced pressure to remove the solvent, whereby 4-methyl-l-tetrahydro-2H-pyran- 

2- yl-1H-indazol-5-amine (955 mg, 100%) was obtained. 

1 H-NMR (CDCIa) 8; 1.74 (3H, m), 2.11 (2H, m), 2.36 (3H, s), 2.53 (1H, m), 3.51 (2H, br), 3.72 (1H, m), 4.01 (1H, m), 
5.63 (1H, dd, J=2.7, 9.4Hz), 6.86 (1H, d, J=8.8Hz), 7.27 (1H, d, J=7.5Hz), 7.90 (1H, s). 

so (d) Synthesis of N-(8-benzyl-8-azabicyclo[3.2.1]ocrt-3-yl)-4-methy^ 

[0807] Sodium triacetoxyboro hydride (477 mg, 2.25 mmol) and then acetic acid (99 u.i, 1 .73 mmol) were added to a 
suspension of 4-methyl-1-tetrahydro-2H-pyran-2-yl-1H-lndazoi-5-amlne (400 mg, 1.73 mmol) and 8-benzyl-8-azabl- 
cyclo[3.2.1 ]octan-3-one (41 0 mg, 1 .90 mmoi) In 1 ,2-dlchloroethane (5 ml), and the resulting mixture was stirred at room 

& temperature for 1 day. The reaction mixture was poured Into a saturated aqueous sodium hydrogencarbonate solution 
and then extracted with ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride 
solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent. The residue was 
purified by a silica gel column chromatography (eluent: chloroform/methanol = 100/2) to obtain N-(8-benzyl-8-azabl- 
cyclo[3.2.1]oct-3-yl)-4-methyl-1-tetrahydro-2H-pyran-2-yl-1H-lndazol-5-amine (283 mg, 38%). 

40 1H-NMR (CDCIg) 8; 1 .62-1 .85 (7H, m), 1 .99-2.23 (4H, m), 2.34 (2H, m), 2.36 (3H, 3), 3.23 <2H, m), 3.58 (2H, S), 3.73 
(1 H, m), 3.79 (1 H, m), 4.02 (1 H, m), 5.63 (1 H, dd, J=2.6, 9.6Hz), 6.83 (1 H, d, J=9.0 Hz), 7.25-7.45 (6H, m) , 7.91 (1 H, s). 

Example 500 

45 Synthesis of N-(8-benzyl-8-azablcyclo[3.2.1]oct-3-yl)-4-methyJ-1H-lndazol-5-amlne 

[0806] Trtfluoroacetlc acid (1 ml) was added to a solution of the N-<8-benzyl-8-azablcyclo[3.2.1)oct-3-yl)-4-methyl- 
1-tetrahydro-2H-pyran-2-yl-1H-indazol-5-amine (273 mg, 0.634 mmol) obtained In Example 499 In dichloromethane 
(9 ml), and the resulting mixture was stirred at room temperature for 30 minutes. Then, trifluoroacetic acid (1 ml) was 
so added thereto and stirred for another 30 minutes, and the resulting mixture was poured into a saturated aqueous 
sodium hydrogencarbonate solution and extracted with chloroform. The extract solution was washed with a saturated 
aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the 
solvent. The residue was purified by a preparative thin-layer chromatography (200 x 200 x 0.5 mm, 6 plates, eluent: 
chloroform/methanol = 6/1) to obtain N-(8-benzyl-8-azablcyclo[3.2.1|oct-3-yl)-4-methyl-1H-lndazol-5-amlne (142 mg, 

55 65%). 

1 H-NMR (DMSO-d 6 )8; 1.72 (2H, m), 1.99-2.23 (6H, m), 2.33 (3H, s), 3.08 (2H, m), 3.51 (2H, m), 3.69 (1H. s), 4.06 
(1H, m), 6.76 (1H, d, J=9.2Hz), 7.17-7.40 (6H, m), 7.90 (1H, s), 12.57 (1H, s). 
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Example 501 

Synth sis of N-(8-azablcyclo[3.2.1] ct-3-yl)-4-methyt-1 H-indazol-5-amine 

5 [0809] To a solution of the N-(B^n2yl-B-a2abicyclo[3.2.1]oc1^yl)^-methyl-1H-inda2ol^-amine (130 mg, 0.375 
mmol) obtained in Example 500 In ethanol (10 ml) were added 10% Pd-C (26 mg) and then ammonium formate (118 
mg, 1 .87 mmol), and the resulting mixture was heated under reflux for 1 hour. The solid was removed by filtration using 
Celite, and the solvent was distilled off under reduced pressure. Ethyl acetate/aqueous ammonia was added to the 
residue, followed by extraction with ethyl acetate, and the extract solution was washed with a saturated aqueous sodium 

to chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby 
N-(8-a2ablcyclof3.2.1]oct-3-yl)-4-methyl-1H-lndazol-5-amlne (84 mg, 88%) was obtained. 
MS:m/z=25(M + 1) 

Example 502 

15 

Synthesis of N-(8-propyl-8-ai!ablC7clo[3.2.1]otf^ 

[0810] Potassium carbonate (1 22 mg, 0.883 mmol) and then n-propyl bromide (40 uJ, 0.440 mmol) were added to a 
solution of the N-(8-azabicydo[3.2.1 Joct-3-yl)-4-methyl-1H-inda2ol-5-amine (74 mg, 0.289 mmol) obtained in Example 

20 501 in N.N-dlmethylformamlde (2 ml), and the resulting mixture was stirred at room temperature for 15 hours. After 
the solid was removed by filtration, the solvent was distilled off under reduced pressure as an azeotrope with toluene. 
The residue was purified by a silica gel column chromatography (chloroform/methanolArlethylamlne = 100/1/5) and 
then a preparative thin-layer chromatography (200 x 200 x 0.5 mm, 2 plates, eluent chloroform/methanolAriethyl amine 
= 100/5/5) to obtain N-(8-propyl-8-azablcyclo[3.2.1]oct-3-yl)-4-methyM H-lndazol-5-amlne (36 mg, 42%). 

2* MS:m/z=299(M + 1) 

Example 503 

Synthesis of 1 -(methylsulfonyl)-N-(8-propyl-8-azablcyclo[3.2. 1 ]oct-3-yl)-1 H-lndazol-5-amlne 

30 

(a) Synthesis of 1-(methylsulfonyi)-5-nltro-1H-indazole 

[0811] Methanesulfonyl chloride (887 uJ, 7.20 mmol) was added to a suspension of 5-nltrolndazole (979 mg, 6.00 
mmol) and trtethy famine (2.0 ml, 14.3 mmol) In dlch I orom ethane (20 ml) at 0°C, and the resulting mixture was stirred 

5ff at room temperature for 3 hours. Methanesulfonyl chloride (222 uJ, 1 .80 mmol) was further added thereto, followed by 
stirring for another 1 hour The reaction mixture was poured Into a saturated aqueous sodium hydrogencarbonate 
solution to terminate the reaction, followed by extraction with chloroform. The extract solution was washed with a 
saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to 
remove the solvent. The residue was purified by washing with methanol to obtain 1 -(methylsulfonyl)-5-nrtro-1 H-indazote 

40 (1.16 g, 80%). 

1 H-NMR (CDCI 3 ) 8; 3.41 (3H, s), B.23 (1H, d, J=9.4Hz), 8.45 (1 H, dd, J=2.2, 9.4Hz), 8.47 (1 H, s), 8.75 (1 H, d, J=2.2Hz). 

(b) Synthesis of 1 -(m©1hylsulfonyi)-1 H-indazol-5-amine 

** [0812] Toasolutlonof 1-(methylsulfonyl)-5-nltro-1H-lndazole (1 .OOg.4.15 mmol) In ethanol (20 ml) were added 10% 
Pd-C (100 mg) and then ammonium formate (1 .57 g, 24.9 mmol), and the resulting mixture was heated under reflux 
for 1 hour The solid was removed by filtration using Cellte, and the solvent was distilled off under reduced pressure. 
Ethyl acetate/water was added to the residue, followed by extraction with ethyl acetate, and the extract solution was 
washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced 

50 pressure to remove the solvent, whereby 1 -(methyl sulfo ny I)- 1 H-indazol-5-amine (425 mg, 49%) was obtained. 

1 H-NMR (CDCI 3 ) 8; 3.27 (3H, s), 5.26 (2H, br), 6.86 (1 H, d, J=2.0Hz), 6.94 (1 H, dd, J=2.0, 9.0Hz), 7.61 (1 H, d, J=9.0Hz), 
8.32 (1H,s). 

(c) Synthesis of 1-(methylaulfonyl)-N-(8-propyl-8-azab^ 

55 

[0813] Sodium cyanoborohydride (242 mg, 3.85 mmol) and then acetic acid (220 uJ, 3.84 mmol) were added to a 
solution of 1 -(methytsulfonyO-1 H-indazol-5-amine (1 63 mg, 0.772 mmol) and 8-propyt-B-azabicydo[3.2.1 ]odan-3-one 
(150 mg, 0.924 mmol) In methanol (3 ml), and the resulting mixture was stirred at room temperature for 4 days. A 1 N- 
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aqueous sodium hydroxide solution was added th reto, follow d by extraction with thyl acetat . The extract solution 
was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under 
reduced pressure to remov the solvent. Th residu was purified successiv ly by a silica gel column chromatography 
(chloroform/methanol = 4/1 ), a preparative thin-layer chromatography (200x200x0.5 mm, 2 plates, eluent: chloroform/ 
s methanol = 4/1) and partition by LC/MS (water containing 0.05% trifluoroacetlc acid-acetonltrile containing 0.035% 
trtf luoroacetlc acid, 1 0%-100% gradient, the extraction of the organic layer with aqueous ammonia/ethyl acetate after 
the partition) to obtain 1-(methylsulfonyl)-N-(8-propyl-8-8^ (8 mg, 3%). 

MS:m/z = 363 (M + 1) 

10 Example 504 

Synthesis of 3-bromo-N-(8-propyl-8-azabicyclo[3.2.1]oct-3-yl)-1 H-indazol-5-amlne 

(a) Synthesis of 3-bromo-5-nltro-1 H-lndazole 

15 

[0814] A solution of bromine (0.75 ml, 14.6 mmol) In a 2N-aqueous sodium hydroxide solution (20 mi) was added 
dropwise to a mixed solution of 5«nltro-1 H-lndazole (3.26 g, 20.0 mmol), dloxane (60 ml) and a 2N-aqueous sodium 
hydroxide solution (30 ml) at 0°C and stirred at 0°C for 30 minutes and then at room temperature for 3.5 hours. An 
aqueous sodium hydrogens ulflte solution was added thereto until a solid was precipitated, to terminate the reaction, 

20 followed by extraction with ethyl acetate. The extract solution was washed with an aqueous sodium thlosultate solution 
and a saturated aqueous sodium chloride solution, dried oversodlum sulfate, and then distilled under reduced pressure 
to remove the solvent. The residue was suspended In ethyl acetate and extracted with a 0.1N-aqueous sodium hy- 
droxide solution. After 6 times of the extraction, the combined aqueous layer was acidified with hydrochloric acid and 
then re-extracted with ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride so- 

2s lution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby 3-bromo- 
5-nitro-1 H-lndazole (0.93 g. 19%) was obtained. 1 H-NMR (DMSO-d B ) 8; 7.79 (1H, d, J=9.2Hz), 8.26 (1H, dd, J=2.2, 
9.4Hz), 8.48 (1H, d, J=2.2Hz), 14.03 (1H, br). 

(b) Synthesis of 3-bromo-1H-lndazol-5-amlne 

30 

[0815] Tin dichloride dihydrate (846 mg, 3.75 mmol) was added to a solution of 3-bromo-5-nitro-1H-indazole (181 
mg, 0.748 mmol) In N.N-dlmethytformamlde (3 ml), and the resulting mixture was stirred at 70°C for 1 .5 hours. After 
an aqueous sodium hydrogens ulflte solution was added thereto to terminate the reaction, ethyl acetate was added to 
the reaction mixture and the insoluble material was removed by filtration using Cellte. The residue was extracted with 
35 ethyl acetate/toluene, and the extract solution was washed with a saturated aqueous sodium chloride solution, dried 
over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby 3-bromo-1 H-lndazol- 
5-amine (110 mg, 69%) was obtained. 

1 H-NMR (DMSO-d 6 ) 8; 5.01 (2H, br), 6.53 (1H, d, J=1.7Hz), 6.84 (1 H. dd, J=2.1, 8.9Hz), 12.90 (1 H, br). 

40 (c) Synthesis of 3^romo-N-(8-propyl-8-azablcyclo[3.2.1]oct-3-yl)-1H-lndazol-5-amlne 

[0816] Sodium trlacetoxyborohydrlde (159 mg, 0.750 mmol) and then acetic acid (29 ul, 0.507 mmol) were added 
to a suspension of 3-bromo-1 H-indazol-5-amine (106 mg, 0.500 mmol) and 8-propyl-B-azabicyclo[3.2.1]octan-3-one 
(100 mg, 0.598 mmol) in dichioroethane (3 ml), and the resulting mixture was stirred at room temperature for 1 day. 

45 Aqueous ammonia was added thereto, followed by extraction with ethyl acetate. The extract solution was washed with 
a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to 
remove the solvent. The residue was purified by a silica gel column chromatography (chloroform/methanol/triethyl- 
amine = 100/10/5) and a preparative thin-layer chromatography (200 x 200 x 0.5 mm, eluent: chloroform/methanol/ 
triethylamine = 100/5/5) to obtain 3-bromo-N-(8-propyl-8-azabicyclo[3.2.1]oct-3-yl)-1 H-indazol-5-amine (2 mg, 1%). 

so 1 H-NMR (CD 3 OD) 8; 0.88 (3H, t, J=7.4Hz), 1 .53 (2H, m), 1 .85 (2H, m), 1 .98 (2H, m), 2.09-2.22 (4H, m), 2.49 (2H, m), 
3.38 (2H, m), 3.51 (2H, m), 6.28 (1H, d, J=1.9Hz), 6.87 (1H, dd, J=2.2, B.9Hz), 7.21 (1H t d, J=9.1Hz). 
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Example 505 

Synthesis of N-(1H-indazol-5-yO-N-(8-propyl-8-azablc^^^ namlde 

s (a) Synthesis of N-(8-propyl-8-azabicyclo[3.2.1 ]oct-3-yi)-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-S-amine 

[0617] Sodium cyanoborohydride (484 mg, 7.70 mmoQ and then acetic acid (440 jjJ. 7.68 mmol) were added to a 
solution of the 1 -tetrahydro -2H -py ran -2-y I- 1 H-lndazol-5-amine (335 mg, 1 .54 mmol) obtained in Example 31 7, (e) and 
8-propyl-8-azablcyclo[3.2.1 ]octan-3-cne (300 mg, 1 .85 mmol) In methanol (6 ml), and the resulting mixture was stirred 

10 at room temperature for 1 day. Aqueous ammonia was added thereto, followed by extraction with ethyl acetate. The 
extract solution was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then 
distilled under reduced pressure to remove the solvent. The residue was purified by a silica gel column chromatography 
(chlorofomVmethanolArlethylamine = 100/1/5) to obtain N-(8-propy^8-a2ablcyclo[3.2.1]oct-3-yl)-1-tetrahydro-2H- 
pyran-2-yi-1l-Mndazol-5-amlne (413 mg, 73%). 

is 1 H-NMR (CDCIg) 8; 1 .03 (3H, t, J=7.4Hz), 1 .56-1 .89 (6H, m), 2.02-2.63 (8H, m), 2.70-2.85 (4H, m), 3.70-3.83 (4H, m), 
4.01 (1 H, m), 5.66 (1 H , dd, J=2.3, 9.2Hz), 6.78 (1 H, s), 6.83 (1 H, dd, J=2.1 , 8.9H2), 7.47 (1 H, d, J=8.8Hz), 7.86 (1 H, e). 

(b) Synthesis of N-(8-propyk8-azabicyclo[3.2.1]oct^ 
methanesulfonamide 

20 

[0818] Methanesulfonyi chloride (0.1 0 ml, 1 .29 mmol) was added to a solution of N-(8-propyi-8-azablcyclo[3.2.1 ]oct- 
3-yl)-1 -tetrahydro-2H-pyran-2-yM H-lndazol-5-amlne (37 mg, 0.1 00 mmol) In pyridine (1 ml), and the resulting mixture 
was stirred at room temperature for 3 days. The reaction solution was poured into a saturated aqueous sodium hydro- 
gencarbonate solution, followed by extraction with ethyl acetate, and the extract solution was washed with a saturated 
25 aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the 
solvent. The residue was purified by a preparative thin-layer chromatography (200 x 200 x 0.5 mm, 2 plates, eluent: 
chloroform/methanol =20/1 ) to obtain N-(8-propyl-e-azablcycio[3.2.l Ioct-3-yl)-IM-(1 -tetranydro-2H-pyran-2-yM H-inda- 
zol-5-yl)-methanesuifonamlde (20 mg, 44%). 
MS:m/z=447 (M + 1) 

so 

(c) Synthesis of N-(1H-lndazol-5-yl)-N-(8-propyl-8-azabicyclo[3. 2. 1]oct-3-yi) methanesulfonamide 

[0819] Trlfluoroacetlc acid (02 ml) was added to a solution of N-(8-propyl-8-azablcyclot3.2.1]oct-3-yi)-N-<1 -tetrahy- 
dro-2H-pyran-2-yi-1H-lndazol-5-yl)-methanesulfonamlde (19 mg, 0.0425 mmol) In dlchloromethane (0.8 ml), and the 
3s resulting mixture was stirred at room temperature for 1.5 hours. The reaction solution was poured Into a saturated 
aqueous sodium hydrogen carbon ate solution and extracted with ethyl acetate, and the extract solution was washed 
with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure 
to remove the solvent. The residue was purified by a preparative thin-layer chromatography (200 x 200 x 0.5 mm, 
eluent: chloroform/methanol = 9/1) to obtain N-(1H-indazol-5-yl)-N-(8-propyl-8-azabicyclo[3.2.1]oct-3-yi)methanesul- 
fonamlde (6 mg, 40%). 

MS:m/z=363 (M + 1) 

Example 506 

43 Synthesis of N-(1 H-lndazol-5-yi)-N-(8-propyl-B-azabicyclo[3.2.1 ]oct-3-yl)acetamide 

(a) Synthesis of N-(8-propyk8-azabtcyclo[3.2.1 ]oct-3-yl)-N-(1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-yl)-acetamlde 

[0820] Acetic anhydride (0.50 m) was added to a solution of the N-(8-propyl-8-azabicyclo[3.2.1 ]oct-3-yl)-1 -tetrahydro- 
so 2H-pyran-2-yl-1H-indazoi-5-amine (37 mg, 0.100 mmoi) obtained in Example 505, (a) in pyridine (1 ml), and the re- 
sulting mixture was stirred at room temperature for 1 7 hours. The reaction solution was poured into a saturated aqueous 
sodium hydro gen carbonate solution and extracted with ethyl acetate. The extract solution was washed with a saturated 
aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the 
solvent. The residue was purified by a preparative thin-layer chromatography (200 x 200 x 0.5 mm, 2 plates, eluent: 
55 chloroform/methanol = 6/1) to obtain N-(8-propyl-8-azabicyclo[3.2.1 ]oct-3-yl)-N-(1 -tetrahydro-2H-pyran-2-yl-1 H-inda- 
zol-5-yl)-acetamide (35 mg, 85%). 
MS:m/z=411 (M + 1) 
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(b) Synthesis of N-(1H-indazol-5-yl)-N-(8-propyl-8-azablcyclo[3.2.1]oct-3-yl)acetamld 

[0821 ] Trifluoroacetlc acid (02. mi) was added t a solution of N-(8-propyl-8-azabicyclo[3.2. 1]oct-3-yl)-N-(1 -tetrahy- 
dro-2H-pyran-2-yl-1H-lndazol-5-yl)-acetamlcte (35 mg, 0.0853 mmol) In dlchloromethane (0.8 ml), and the resulting 
mixture was stirred at room temperature for 1 .5 hours. The reaction solution was poured into a saturated aqueous 
sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract solution was washed with a saturated 
aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the 
solvent, whereby N-(1H-lndazol-5-yl)-N-(8-propyl-8-aiabicyclo[3.2.1]oct-3-yl)acetamide (18 g, 64%) was obtained. 
MS:m/z=327 (M + 1) 

Example 507 

Synthesis of 2-(1H-indazol-5-ylamino)benzamide 

[0622] A 28%-aqueous ammonia solution (57.6 mg, 0.948 mmol), 1 -hydroxybenzotrlazole (58 mg, 0.379 mmol) and 
1 -[3-(dlmethylamlno)propy1]-3-ethylcarbodilmlde hydrochloride (73 mg, 0.379 mmol) were added In that order to a so- 
lution of 2-(1H-lndazol-5-ylamlno)benzolc acid (80.0 mg, 0.316 mmal) In N ( N-dlmethylformamlde (0.5 ml), and the 
resulting mixture was stirred at room temperature for 20 hours. A 5% aqueous sodium hydrogencarbonate solution 
was added to the reaction solution and stirred, followed by extraction with ethyl acetate/toluene/tetrahydrofuran (2/2/1). 
The organic phase was washed with a 5% aqueous sodium hydrogencarbonate solution and then a 5%-aqueous 
sodium chloride solution and dried over anhydrous sodium sulfate. The organic phase dried was concentrated under 
reduced pressure and the resulting crude product was purified by a silica gel column chromatography (eiuent: chloro- 
form/met hanol = 5071 to 20/1) to obtain 2-(1 H-lndazol-5-ylamino)benzamide (66 mg, 83%). 

1 H-NMR (CDCI 3 ) 5; 6.71 (1H, Mike, J=7.5Hz), 7.10 (1H, d, J=8.6Hz), 7.23-7.31 (2H, m), 7.47-7.50 (2H, m), 7.60 (1H, 
s), B.02 (1H.S), 9.60(1 H, brs). 

[0823] The following compo unds of Example 508 to Example 5 1 3 were synthesized by carryl ng out reaction according 
to the method described In Example 507. 

Example 508 

[0824] 2-(l H-indazol-5-ylamino)-N-methylbenzamide 

1 H-NMR (CDCy 5; 3.01 (3H, d, J=5.0Hz), 6.1 7 (1 H, brs), 6.72 (1 H, dMike, J=1 .3, 6.1 Hz), 7.14 (1 H, dd, J=1 .1 , 8.4Hz), 
7.22 (1H, dMike, J=1.3, 8.4Hz), 7.28 (1H, dd, J=1 .8, 8.8Hz), 7.40 (1H, dd, J=1.5, 7.9Hz), 7.46 (1H, d, J=8.8Hz), 7.58 
(1H, d, J=1.8Hz), 8.00 (1H, d, J=0.92Hz), 9.38 (1H, brs), 10.08 (1H, brs). 

Example 509 

[0825] 2-(1H-lndazol-5-ylamlno)-N-lsobutyibenzamlde 

1H-NMR (CDCI3) 6; 0.99 (6H, d, J=6.6Hz) p 1.92 (1H, m), 3.28 (2H P Mike, J=6.4Hz), 6.33 (1H, brt), 6.72 (1H, dMike, 
J=1 .3, 8.3Hz), 7.14 (1H, dd, J=1 .1 , 8.4Hz), 7.20-7.27 (2H, m), 7.41-7.47 (2H, m), 7.56 (1H, d, J=1.8Hz), 8.01 (1H, d, 
J=0.7Hz), 9.33 (1H, brs), 10.73<1H, brs). 

Example 510 

[0826] 2-(1H-lndazol-5-ylamlno)-N-(2 l 2,2-trifluoroethyl)benzamlde 

1 H-NMR (CDCI3) 8; 4.07-4.1 8 (2H, m), 6.44 (1H, m), 6.75 (1H, Mike, J=7.5Hz), 7.11 (1H, d, J=8.4Hz), 7.25-7.30 (2H, 
m), 7.45-7.50 (2H, m), 7.58 (1H, d, J=1.3Hz), 8.02 (1H, S), 9.27 (1H, brs), 10.13 (1H, brs). 

Example 511 

[0827] N-[2-(dimethylamino)ethyl]-2-(1 H-indazol-5-ylamino)benzamide 

1 H-NMR (CDCI3) 8; 2.29 (6H, s), 2.54 (2H, t, J=5.9Hz), 3.51 (2H, m), 6.73 (1H, Mike, J=7.5Hz), 6.88 (1H, bm), 7.13 
(1H, d, J=7.3Hz), 7.22 (1H, d, J=6.9Hz), 7.29 (1H, dd, J=2.0, 8.9Hz), 7.44-7.47 (2H, m), 7.57 (1H t d, J=2.0Hz), 8.00 
(1H,s), 9.48(1 H, brs). 

Example 512 

[0828] N-[2-(morphoiin-4-ylcarbonyi)phenyl]-lH-lndazol-5-amlne 
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1 H-NMR (CDCy 8; 3.70 (8H, m). 6.82 (1H, dt-like. J=7.7Hz), 7.15-7.21 (4H, m), 7.42 (1H, d, J=8.4Hz). 7.47 (1H, d. 
J-1.8HZ), 7.99 (1H, S), 10.94 (1H, brs). 

Example 513 

[0829J N-(1 -benzylplperidln-4-yl)-2-(1 H-lndazol-5-ylamlno)benzamide 

1 H-NMR (CDCI 3 ) 8; 1 .57-1 .61 (2H, m). 2.01-2.05 (2H, m), 2.16-2.23 (2H, m), 2.85-2.89 (2H, m) ( 3.53 (2H, s), 3.97 (1H, 
m), 6.04 <1H, bd, J-7.7Hz), 6.73 (1H, dt-like, J-1.1 , 8.1Hz), 7.14 (1H, dd, J-1.1, 8.4Hz), 7.21-7.33 (7H, m), 7.39 (1H, 
dd, J=1.3, 7.9Hz), 7.45 (1H, d, J=8.BHz), 7.56 (1H, d t J=2.0Hz), 8.00 (1H, d, J=0.92Hz), 9.35 1H, brs). 
[0830] The following compound of Example 514 was synthesized by carrying out reaction according to the method 
described in Example 148, except for using the N-(1-benzy1plperldln-4-yf)-2-(1 H-lndazol-5-y1amlno)benzamkJe synthe- 
sized in Example 513, as a starting material. 

Example 514 

[0831 J 2-(1 H-lndazol-5-ylamlno)-N-plperldln-4-ylbenzamide 

1 H-NMR (CDCI 3 ) 8; 1 .39-1 .52 (2H, m), 2.05-2.09 (2H. m), 2.73-2.81 (2H. m), 3.12-3.1 6 (2H, m), 4.01-4.11 (1H. m), 
6.08 (1H, bd, J=7.7Hz), 6.73 (1H, Mike, J=7.4Hz), 7.15 (1H, d, J=8.4Hz), 7.22-7.29 (2H, m), 7.41 (1H, d, J=7.9Hz), 
7.46 (1H, d, J=9.0Hz), 7.57 (1H, s), 8.00 (1H, s), 9.36 (1H, brs). 

Example 515 

Synthesis of N-{2-[(4-benzylplperazin-1-yl)carbony!]phenyl}-1 H-indazol-5-amine 

[0832] To a solution of 2-(1H-indazol-5-ylamino)benzoic acid (102 mg, 0.402 mmoi) in N.N-dimethytfoimamide (0.5 
ml) were added 1 -benzylpiperazine (210 uJ. 1 .21 mmol), 1 -hydroxy benzotriazole (74 mg, 0.484 mmoi) and 1 -ethyl- 
3-(3-dlmethylamlnopropyi)-carbodilmlde hydrochloride (94 mg, 0.490 mmol) In that order, and the resulting mixture 
was stirred at room temperature for 21 hours. The mixture was dissolved in a 2N-aqueous sodium hydroxide solution 
(10 ml) and then extracted twice with ethyl acetate/toluene/tetrahydrofuran (2/2/1 , 10 ml). The extract solution was 
washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced 
pressure to remove the solvent, whereby a crude product was obtained. The crude product was purified by a silica gel 
column chromatography (eluent chlorofomn/methanol = 100/3) to obtain N-{2-[(4-benzylplperazin-1 -yl)carbonyl]phe- 
nyl}-1H-lndazol-5-amine (162mg, 100%). 
MS:m/z = 412(M + 1) 

[0833] The fol lowing compounds of Example 51 6 to Example 5 1 9 were synthesized by carry! n g out reaction according 
to the method described In Example 515. 

Example 516 

[0834] N-(2-hydroxyethyl>2-(1 H-lndazol-5-ylamlno)benzamlde 

1 H-NMR (DMSO-de) 5; 3.31 (2H, m), 3.51 (2H P m), 4.72 (1H, m), 6.72 (1H, t, J=7.4Hz), 7.06 (1H, d, J=8.4Hz), 7.16 
(1H, d t J=9.0Hz), 7.24 (1H, t, J=7.7Hz), 7.51 (2H, m), 7.65 (1H t d, J=7.9Hz), 7.96 (1H, s), 8.44 (1H, br), 9.67 (1H, s), 
12.98 (1H, s). 

Example 51 7 

[0835] 1 -[2-(1 H-lndazoi-5-ylamlno)benzoyl]plperldln-4^l 
MS:m/z=337 (M + 1) 

Example 518 

[0836] N l N-bls(2-hydroxyethyi)-2-(1 H-indazol-5-ylamlno)benzamlde 

1 H-NMR (CD3OD) 8; 3.50-3.86 (8H, m), 6.87 (1H, t, J-7.4HZ), 7.11 (1H, d, J=7.9 Hz), 7.19-7.27 (3H, m), 7.43-7.48 
(2H t m), 7.91 (1H, s). 

Example 519 

[0837] trans-N-(4-hydroxycyclohexyl)-2-(1H-lndazol-5-ylamlno)benzamlde 
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1 H-NMR (DMSO-d e ) 5; 1.18-1.46 (4H, m), 2.26 (4H f m), 3.39 (1H, m), 3.72 (1H, m), 4.55 (1H, d. J=4.4Hz), 6.72 <1H, 
t, J=7.2Hz), 7.06 (1H, d, J=8.4Hz), 7.15 (1H, d, J=8.5HZ). 7.24 (1H, t, J=7.9Hz), 7.49 (1 H, s). 7.51 (1H, d, J-9.0HZ), 
7.61 (1H, d, J=7.7Hz), 7.96 (1H, s), 8.24 (1H, d, J=7.7Hz), 9.60 (1H, s), 12.98 (1 H, s). 

s Example 520 

Synthesis of N-[2-(pipei^in-1-ytearbonyl)phenyl]-1H-inclazol-5-amine 

[0838] Toasolutlon of theN^2-[(4-benzylplperazln-1-y0cart5onyl]phenyl}-1H-lndazol-5-amlne (127mg, 0.309 mmoi) 
10 obtained in Example 515 In ethanol (5 ml) were added 1 0% Pd-C (20 mg) and ammonium formate (98 mg, 1 .55 mmol), 
and the resulting mixture was heated under reflux for 2 hours. The solid was removed by filtration using Cellte, and 
the solvent was distilled off under reduced pressure. The residue was extracted with ethyl acetate, and the extract 
solution was washed with a saturated aqueous sodium hydrogencarbonate solution and then a saturated aqueous 
sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent, 
is whereby N-[2-(plperazln-1-ylcarbonyl)phenyi}-1H-lndazol-5-amlne (56 mg, 57%) was obtained. 

1 H-NMR (DMSO-d 6 ) 8; 2.61 (4H, m), 3.46 (4H, m), 6.84 (1H,t, J=7.3Hz), 7.05 <1H, d, J=8.3Hz), 7.10-7.17 (2H, m), 
7.21 (1H, t, J=7.7Hz), 7.36 (1H, s), 7.43 (1H, s), 7.44 (1H, d, J=8.8Hz), 7.90 (1H, S), 12.89 (1H, S). 

Example 521 

20 

Synthesis of 4-(1 H-lndazole-5-ylamino)benzoic acid 

(a) tert-butyl 4-{1 -(2-tetrahydropyranyl)-1 H-indazol-5-ylamino}benzoate 

& [0839] In a two-necked flask the inner atmosphere of which had been replaced with nitrogen were placed tert-butyl 
4-bromobenzoate (2.57 mg, 1 .00 mmol), toluene (2 ml). 18-crown-6 (380 mg, 1 .40 mmol). the 1 -(2-tetrahydropyrany!)- 
1 H-lndazol-5-amlne (261 mg, 1 .23 mmol) obtained In Example 31 7, (e) and sodium tert-butoxlde (135 mg, 1 .40 mmol) 
in that order. After the inner atmosphere of the flask was replaced with nitrogen again, tris(dibenzylideneacetone) 
(chloroform)dipalladlum(O) (52 mg, 0.050 mmol) and (S)-2,2 , -bls(dlphenylphophlno)-1,1 , -blnaphthyi (94 mg, 0.151 

so mmol) were added. After the third replacement of the inner atmosphere of the flask with nitrogen, stirring was conducted 
at 80°C for 8 hours. The resulting mixture was diluted with diethyl ether and the solid was removed by filtration using 
Celite. 

Then, the solvent was distilled off under reduced pressure to obtain a crude product. The crude product was purified 
by a silica gel column chromatography (eluent: hexane/ethyl acetate = 3/1) to obtain tert-butyl 4-{1-(2-tetrahydropyra- 
3s nyl)-1 H-lndazol-5-ylamlno}benzoate (218 mg, 56%). 

1 H-NMR (CDCI3) 8; 1.57 <9H, s), 1.73 (3H, m), 2.11 (2H, m), 2.56 (1H, m), 3.77 (1H, m), 4.03 (1H, m), 5.72 (1H, dd, 
J=2.5, 9.5Hz), 5.97 (1H, s), 6.86 (2H, d, J=B.8Hz), 7.25 (1H, m). 7.51 (1H, s), 7.59 (1H, d, J=8.8Hz), 7.85 (2H, d t 
J=8.8Hz), 7.96 (1H,s). 

40 (b) Synthesis of 4-(l H-lndazole-5-ylamlno)benzolc acid 

[0840] Trlfluoroacetlc acid (5 ml) was added to a dlchloromethane solution (5 ml) of tert-butyl 4-{1-(2-tetrahydropyra- 
nyl)-1 H-indazol-5-ylamino)benzoate (205 mg, 0.521 mmol), and the resulting mixture was stirred at room temperature 
for 3 hours. The mixture was added dropwise to saturated aqueous sodium hydrogencarbonate solution/ethyl acetate 

43 and then extracted with ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride 
solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby a crude 
product was obtained. The crude product was washed by the addition of chloroform containing a small amount of 
methanol, and then was collected by filtration to obtain 4-(1H-lndazole-5-ylamino)benzoic acid (46 mg, 35%). 
1 H-IMMR (DMSO-cy 5; 6.92 (2H, d, J=8.6Hz), 7.19 (1H, d, J=9.0Hz), 7.52 (2H, m), 7.73 (2H, d, J=B.6Hz), 7.98 (1H, 

50 s), 8.59(1 H,s). 

[0841] The following compound of Example 522 was synthesized by carrying out reaction according to the method 
described in Example 521 . 

Example 522 

55 

[0842] 3-(1H-indazole-5-ylamlno)benzoic acid 

1 H-NMR (DMSO-d 6 ) 8; 7.14-7.18 (2H t m), 7.28 (2H, m), 7.44 (1H, s), 7.48-7.53 (2H, m), 7.95 (1H, s), 8.19 (1H, s). 
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Example 523 

Synthesis of N-(1,1-dioxid t trahydro-2H-thiopyran-4-yl)-1H-indazol-5-amlne 

s (a) Synthesis of 1 ,1 -dloxidetetrahydro-2H-thlopyran-4-one (CVA-3878) 

[0643] A solution of m-chloroperbenzoic acid (1 .859 g, 1 0. 8 mmol) in ethyl acetate (1 3 mO was added dropwise to 
a solution of tetrahydrothiopyran-4-one (0.500 g, 4.30 mmol) in ethyl acetate (5 mi) at such a rate that no reflux was 
caused by heat generation. The resulting mixture was stirred overnight. The solution thus obtained was cooled on an 
^0 ice bath and the solid precipitated was collected by filtration. The precipitate on a filter was washed with cold ethyl 
acetate and then dried under reduced pressure to obtain 1 ,1-dIoxldetetrahydro-2H-thlopyran-4-one (0.430 g, 67%). 

(b) Synthesis of N-(1 ,1-dloxidetetrahyclro-2H-thiopyran-4-yl)-1H-indazol-5-amine (CVA-3879) 

is [0844] To a solution of 1 ,1 -dloxldetetrahydro-2H-thlopyran-4-one (0.400 g, 2.70 mmol) In 1 ,2-dlchloroethane (1 0 ml) 
were added 5-amlnolndazole (0.360 g, 2.70 mmoi) and sodium tiiacetoxyborohydrlde (0.801 g, 3.78 mmol), and the 
resulting mixture was cooled on a water bath. Acetic acid (0.16 ml, 2.8 mmof) was added thereto and stirred overnight. 
A saturated aqueous sodium hydrogencarbonate solution was added thereto, and the solid precipitated was collected 
by filtration and the precipitate on a f ilter was washed with water. The precipitate on the filter was suspended in methanol 

20 and washed by stirring at 50 e C. The suspension was cooled to room temperature and the precipitate was collected by 
filtration. The precipitate on the fitter was washed twice with diethyl ether and then dried under reduced pressure to 
obtain NK1,1<lloxldetetraiiydrx)-2H-thiopyran^-yl)-1H-indazol-5-amlne (0.355 g, 50%). 
Melting point: 254-256" C. 

25 Example 524 

Synthesis of N-(1-oxldetetrahydro-2H-thlopyran-4-yl)-lH-lndazol-5-amlne 

[0645] The residue obtained by distilling off the solvent under the reduced pressure from the filtrate obtained after 
so the washing with methanol in Example 523 was purified by a silica gel chromatography (eluent chloroform/methanol 
= 10/1) to obtain N-(1-oxidetetrahydro-2H-thiopyran-4-yi)-1H-indazol-5-amine (0.0648 g, 10%). 
Melting point: 220-222°C 

Example 525 

35 

Synthesis of N-(8-azablcyclo[3^.1]oct-3-yO-1H-indazol-5-amlne 

[0646] A solution of Iodine (0.488 g, 1.92 mmol) in hexamethyldlsllane (0.560 g, 3.83 mmol) was heated at 110°C 
and stirred until the purple solution became colorless. The solution was cooled to room temperature, followed by adding 

*o thereto a solution of the ethyl 3-<1 H-lndazol-5-y1amIno)-6-azablcyclo[3.2.1 loctane-8-carboxylate (0.200 g, 0.637 mmol) 
obtained in Example 14 in 1 ,2-dichloroethane (6 ml), and the resulting mixture was heated at 50°C and stirred for 7 
hours. The mixture was cooled to room temperature and methanol was added thereto to quench the mixture. Then, 
the solvent was distilled off under reduced pressure and a 1N-aqueous sodium hydroxide solution was added to the 
residue. The solvent was distilled off under reduced pressure and the residue was dried up and then purified by a silica 

4* gel chromatography (eluent: chlorofornVmethanol/30%-aqueous ammonia = 1 00/1 0/1 ) to obtain N-(8-azablcycio[3.2.1 ] 
oct«3-yl)-IH-indazol-5-amine (0.0893 g, 56%). 
Meitlng point: 236-238°C. 

Example 526 

so 

Synthesis of N-fsopropyMH-indazol-5-amine 

[0847] Acetone (25 u.l, 0.340 mmol), sodium triacetoxyborohydrlde (83 mg, 0.392 mmol) and acetic acid (1 8 u.l, 0.314 
mmol) were added in that order to a solution of 5-amlno-1H-lndazole (40 mg, 0.300 mmol) in 1 ,2-dichloroethane (1 
55 ml), and the resulting mixture was stirred at room temperature for 20 hours. The reaction was terminated by the use 
of a saturated aqueous sodium hydrogencarbonate solution (4 ml), followed by extraction with ethyl acetate. The solvent 
was distilled off under reduced pressure to obtain a crude product. The crude product was purified by a silica gel column 
chromatography (eluent: chloroforrn/rnethanoi = 100/2) to obtain N-lsopropyM H-indazol-5-amlne (40 mg, 76%). 
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MS:m/z=176 (M + 1) 

[0848] The following compounds of Example 527 to Example 541 were synthesized by carrying out reaction according 
to the m thod described in Example 526. 

Example 527 

[0849] N-cyclobutyl-1 H-indazol-5-amine 
MS: m/z =188 (M + 1) 

Example 528 

[0850] N-cyclopentyl-1 H-lndazol-5-amine 
MS: m/z =202 (M + 1) 

Example 529 

[0851] N-cycloheptyl-1H-lndazol-5-amlne 
MS: m/z = 230 (M + 1) 

Example 530 

[0852] N-(2,6-dlmethylcyclohexyl)-1H-lnda2ol-5-amlne 
MS : m/z = 244 (M + 1) 

Example 531 

[0853] N-(2-methoxycyclohexyl)-1H-lndazol-5-amlne 
MS: m/z =246 (M + 1) 

Example 532 

[0854] N-(2,2-dlmethyl-1 ,3-dloxan-5-yl)-1 H-indazol-5- amine 
MS: m/z =248 (M + 1) 

Example 533 

[0855] tert-butyl 4-(1 H-indazol-5-ylamino)cyclohexylcarbamate 

1 H-NMR (DMSO-d 6 ) 6; 1.10-1.30 <4H. m) ( 1.37 (9H, s)> 1.77 (2H. m), 1.99 (2H, m), 3.08 (1H, m), 3.23 (1H, m). 5.05 
(1H, d, J=8.1Hz), 6.63 (1H, s), 6.77 (1H, d, J=9.0Hz), 7.23 (1H, d, J=8.4Hz) l 7.72 (1H, s), 12.54 (1H, s). 

Example 534 

[0856] N.N-dicyclopentyl-1 H-indazol-5-amlne 
MS: m/z =270 (M + 1) 

Example 535 

[0857] N-(1 -benzylplperidln-3-yl)-1 H-indazol-5-amlne 
MS: m/z = 307 (M + 1) 

Example 536 

[0858] N-(1 >azablcyclo[2.2.2|oct-3-yl)-1 H-lndazol-5-amlne 
MS: m/z = 243 (M + 1) 

Example 537 

[0859] N-(2 p 2,6,6-tetramethylplperldln-4-yl)-1H-lndazol-5-amlne 
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MS:m/z=273(M + 1) 
Example 538 

s [0860] N-(9-methyl-9-azabicyclo(3.3. 1 ]non-3-y1)-1 H-indazol-5-amine 
MS:m/z=271 (M + 1) 

Example 539 

10 [0851 ] N-(8-methyl-8-azablcyclo[3.2.1 ]oct-3-yl)-1 H-indazol-5-amlne 
MS:nVz=257(M + 1) 

Example 540 

is [0862] 3-(1H-lndazol-5-ylamlno)-8-methyl-8-azablcyclo[3.2.1]octan-6-ol 
MS:m/z=273(M + 1) 

Example 541 

20 [0863] Ethyl 3-[(1 HHndazol-5-ylamlno)methyl]-8-az8J>l^ 
MS:m/z= 329 (M + 1) 

Example 542 

25 Synthesis of 2-(1 H-indazol-5-ylamino)propane-1 ,3-diol 

[0864] To a solution of the N-(2,2-dlmethyl-1 ,3-dloxan-5-yl)-1 H-lndazol-5-amlne (23 mg, 0.0930 mmol) obtained In 
Example 532 in tetrahydrofuran (1 ml) was added 1 N- hydrochloric acid (1 ml), and the resulting mixture was stirred at 
room temperature for 1 ,5 hours. The reaction was terminated by the use of a saturated aqueous sodium hydrogencar- 
30 bonate solution, followed by extraction with ethyl acetate, whereby 2-(1 H-indazol-5-ylamino)propane-1 ,3-diol (1 6 mg, 
84%) was obtained. 

MS:m/z=208 (M + 1) 

Example 543 

35 

Synthesis of 2-(1H-lndazol-5-yl)cyclohexane-1 ,4-dlamlne dltrtfluoro acetate 

[0865] Trlfluoroacetlc acid (1 ml) was added to a solution of the tert- butyl 4-(1H-lndazol-5-ylamino)cyclohexylcar- 
bamate (25 mg, 0.0757 mmol) obtained in Example 533 In dichlorom ethane (1 ml), and the resulting mixture was stirred 
40 at room temperature for 4 hours. The solvent was distilled off under reduced pressure and the residue was washed 
with diethyl ether and filtered to obtain 2-(1 H-indazol-5-yl)cyclohexane-1 ,4-diamine ditrifluoroacetate (32 mg, 91%). 
MS:m/Z=231 (M + 1) 

Example 544 

45 

Synthesis of N-piperidin-3-yM H-indazol-5-amine 

[0866] To a solution of the N-(1 -benzylpiperidin-3-yl)-1 H-indazol-5-amine (463 mg, 1 .51 mmol) obtained in Example 
535 in ethanol (10 ml) were added 10% Pd-C (50 mg) and then ammonium formate (952 mg, 15.1 mmol), and the 

so resulting mixture was heated under reflux for 2 hours. The solid was removed by filtration using Celite, and the solvent 
was distilled off under reduced pressure. Chloroform/aqueous ammonia was added to the residue, followed by extrac- 
tion with chloroform, and the extract solution was washed with a saturated aqueous sodium chloride solution, dried 
over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby N-plpertdln-3-yl-1 H- 
lndazol-5-amlne (241 mg, 74%) was obtained. 

55 MS:m/z = 217(M + 1) 
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Example 545 

Synthesis of N-(8-azabicyclo[3^.1]oc^3-ylmethyl)-1H^ndazol-5-arnlne 

[0867] Iodine (599 mg, 2.36 mmol) was added to hexamethyldlBllane (864 mg, 5.90 mmol) and the resulting mixture 
was heated to 70°C with stirring. When the reaction solution became substantially colorless after violent reaction, It 
was cooled to room temperature. A solution of the ethyl 3-[(1 H-indazol-5-ylamino)methyl]-8-azabicyclo[3.2.1 ]octane- 
8-carbamate (386 mg, 1.18 mmol) obtained In Example 541 In dichloroethane (8 ml) was added thereto, and the 
resulting mixture was stirred at 50°C for 5 hours. The reaction was terminated by adding methanol (4 ml) under Ice- 
cooling, and then the solvent was distilled off under reduced pressure. Chloroform/aqueous ammonia was added to 
the residue, followed by extraction with chloroform, and the extract solution was washed with a saturated aqueous 
sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent, 
whereby N-(8-a2abicycio[3.2.1]oct-3-ylmethyl)-1H-inda2ol-5-amlne (25B mg, 85%) was obtained. 
MS:m/z=257 (M + 1) 

Example 546 

Synthesis of N-(8-(2-phenoxyethyl)-8-azablcyclo[3.2. 1 ]oct-3-yl)-1 H-indazol-6-amine 

[0868] Potassium carbonate (52 mg, 0.376 mmol) and then 2-phenoxyethyl bromide (38 mg, 0.189 mmol) were 
added to a suspension of the N-(8-azablcyclo[3.2.1]oct-3-yl)-1H-lndazol-5-amine (30 mg, 0.124 mmol) obtained In 
Example 525 In dlmethylformamlde (1 ml), and the resulting mixture was stirred at room temperature for 20 hours. 
After the solid was removed by filtration, the dim ethylform amide was distilled off under reduced pressure as an azeo- 
trope with toluene to obtain a crude product. The crude product was purified by a silica gel column chromatography 
(eluent: chlorofomVmethanol/triethylamine = 20/1/1) to obtain N-(8-(2-phenoxyethyl)-8-azabicyclo[3.2.1]oct-3-yl)-1H- 
lndazol-5-amine (40 mg, 89%). 
MS:m/z=377 (M + 1) 

[0869] The following compounds of Example 547 to Example 567 were synthesized by carrying out reaction according 
to the method described In Example 546. 

Example 547 

[0870] N-(8-propyl-8-azablcyclo[3.2.1]oct-3-yl)-1H-indazoi-5-amlne 
MS:m/z=265 (M + 1) 

Example 648 

[0871] N-(8-lsopropyl-8-azabicyclo[3^.1]oct-3-yl)-1H-lndazol-5-amlne 
MS:m/z=285 (M + 1) 

Example 649 

[0872] N-(B-isobutyl-8-azabicyclo[3.2.1]oct-3-yl)-1H-indazol-5-amine 
MS:m/z = 299(M + 1) 

Example 550 

[0873] N-[8-(cyclobutylmethyl)-8-a^ablcyclo[3.2.1]oct-3-yl]^H-lndazol-5-amine 
MS:m/z=311 (M + 1) 

Example 551 

[0874] N-[8-(cyclohexylmethyl)-8-azablcyclo[3.2.1]oct-3-yl]-1H-lndazol-5-amlne 
MS:m/z=339 (M + 1) 

Example 552 

[0875] N-[8-(2-phenylethyl)-8-azablcyclo[3.2.1]oct-3-yl]-1H-lndazol-5-amlne 
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MS:m/z = 347(M + 1) 
Example 553 

[0876] 2-[3-(1H-indazol-5-ylamlno)-8-a2abicyclo[3.2.13oct-8-yl]ethanol 
MS:m/z = 287 (M + 1) 

Example 554 

[0877] 3-[3-(1H-lndazol-5-ylamino)-8-azabicycto^^ 
MS:m/z=301 (M + 1) 

Example 555 

[0878] N-[8-(2-metho>cyethyl)-e-azab^ 
MS:m/z=301 (M + 1) 

Example 556 

[0879] N-[8-(tetrahydro-2H-pyran-2-ylm 
MS:m/z=341 (M + 1) 

Example 557 

[0860] 3-[3-(1H-indrcoh5-ylamino)-8-az^ 
MS:m/z=296 (M + 1) 

Example 558 

[0881] 2-[3-{1H-lndazok5-ylaml^ 
MS:m/z=300 (M + 1) 

Example 559 

[0882] N-<B-ethy1-8-azablcydo[3.2.1 ]oct-3-yl)-1 H-lndazol-5-amlne 
MS:m/z=271 (M + 1) 

Example 560 

[0883] N-(8-allyl-8-azablcydo[3.2.1 Joct-3-yf)-1 H -In dazol-5 -amine 
MS:m/z=283 (M + 1) 

Example 561 

[0884] N-(8^ut-3-enyl-8-a^adicyclo[3.2.1]cct-3-yl)-1H-lndaiol-5-amlne 
MS:m/z=297(M + 1) 

Example 562 

[0865] N-[8-(3-methylbut-2-enyl)-8-azabicyclo[3.2.1 |oct-3-yfl-1 H-indazol-5-amine 
MS:m/z = 311 (M + 1) 

Example 563 

[0886] N-[8-(cyclopropylmethyl)-8-azabicyclo[3.2. 1 ]oct-3-yl]-1 H-indazol-5-amine 
MS:m/z=297 (M + 1) 
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Example 564 

[0887] 1-[3-(1H-indazol-5-ylamino)«8-8zablcyclo[3.2.1^ 
MS:m/z=301 (M + 1) 

Example 565 

[0888] [3-(1H-lndazol-5-ylamlno)-8-a2abIcyclo[3.2.1]oct-8-yl)ac8tonltrlle 
MS:m/z=282 (M + 1) 

10 

Example 566 

[0889] 4-[3-(1H-lndazol-5-ylamlno)-8-azalDlcyclo[3.2.ljoct-8-yl]butanenlti1le 
MS:m/z=310(M + 1) 

15 

Example 567 

[0890] N-[8-(2,2,2-trffluoroethyl)-8-aza^ 
MS:m/z=325 (M + 1) 

20 

Example 568 

Synthesis of N-(8-benzyl-8-a^ablcyclo[3.2.1]oct-3-yi)-1H-lndazol-5-amlne 

& [0891] Benzaldehyde (37 u.1, 0.364 mmol) and sodium triacetoxyborohydride (127 mg, 0.599 mmol) were added to 
a suspension of theN-(8-azabteyclo[3.2.1]oct-3-yl)-1H-lndazol-5-amlne(73mg, 0.301 mmol) obtained In Example 525 
In dlchloromethane (1 ml), and the resulting mixture was stirred at room temperature for 25 hours. The reaction was 
terminated by the addition of a saturated aqueous sodium hydrogencarbonate solution, followed by extraction with 
ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride solution, dried over sodium 

so sulfate, and then distilled under reduced pressure to remove the solvent, whereby a crude product was obtained. The 
crude product was washed with cold methanol and collected by filtration to obtain N-(8-benzyi«B-azablcyclo[3.2.l]oct- 
3-yl)-1H-lndazol-5-amlne (52 mg, 52%). 

1 H-NMR (DMSO-d 6 ) 5; 1.6B (2H, m), 2.01 (6H, m), 3.06 (2H, m), 3.4S (1H, m), 3.50 (2H, s), 5.21 (1H, bi% 6.47 (1H, 
s), 6.65 (1H, d, J=9.2Hz), 7.18-7.40 (6H, m), 7.73 (1H, s), 12.55 (1H, s). 
35 [0892] The following compoundsof Example 569 to Example 572 were synthesized by carrying out reaction according 
to the method described In Example 568. 

Example 569 

40 [0893] N-(8-cyclobutyl-8-azablcyclo[3.2.1]oct-3-yl)-1H-lndazol-5-amlne 
MS:m/z=297 (M + 1) 

Example 570 

45 [0894] N-(B-cvclopentyl-8-azabicyclo[3.2.1]oct-3-yl)-1H-lndazol-5-amlne 
MS:m/z=311 (M + 1) 

Example 571 

50 [0895] N-(B-cyclohexyl-8-azabicyclo[3.2.1 ]oct-3-yl)-1 H-indazol-5-amine 
MS:m/z=325 (M + 1) 

Example 572 

55 [0896] N-(8-tetrahydro-2H-pyran-4-yl-8-azab:cyclo[3.2.1)oct-3-y1)-1 H-indazol-5-amine 
MS:m/Z=327 (M + 1) 
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Example 573 

Synthesis of 2-{3-(1H-indazol-5-ylamino)-8-azablcycl [3.2.1 ]oct-8-yl]-2-oxoethanol 

[0897] Hydroxyacetlc acid (32 mg, 0.421 mmol), 1-hydroxybenzotriazole (76 mg, 0.496 mmol) and 1-ethyl- 
3-(3-dlmethylamlnopropyl)-carbodilmlde hydrochloride (95 mg, 0.496 mmol) were added in that order to a suspension 
of the N-(8-azabicyclo[3.2.1]oct-3-yl)-1 H-indazol-5-amine (100 mg, 0.413 mmol) obtained in Example 525 in dimeth- 
ylformamide (1 ml), and the resulting mixture was stirred at room temperature for 23 hours. The reaction mixture was 
poured Into a saturated aqueous sodium hydrogencarbonate solution to terminate the reaction, and was extracted 
twice with ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride solution, dried 
over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby a crude product was 
obtained. The crude product was purified by a preparative thin- layer chromatography (200 x 200 x 0.5 mm, 4 plates, 
eluent: chloroform/methanol = 15/1) to obtain 2-t3-(1H-lnda2ol-5-ytamino)-8-a2abicyclo[3.2.1]oct-8-yl3-2-oxoethanol 
(13 mg, 11%). 

MS:m/z=301 (M + 1) 

[0898] The following compounds of Example 574 and Example 575 were synthesized by carrying out reaction ac- 
cording to the method descrfoed In Example 573. 

Example 574 

[0899] N-[8-(2-methoxyacetyl)-8-azabicyclo[3.2. 1 ]oct-3-y l]-1 H-indazol-5-amine 
MS:m/Z=315(M + 1) 

Example 575 

[0900] N-[8-(2-phenoxyacetyl)-8-azabicyclo[3.2. 1 ]oct-3-yl]-1 H-indazol-5-amine 
MS:m/z=377 (M + 1) 

Example 576 

Synthesis of N-(1-azabicyclo[22.2]oct-3-yi)-1H-indazol-5-amine dihydrochloride 

[0901 ] To a solution of the N-(1 -azablcyclo[2.2.2loct-3-yl)-1 H-lndazol-5-amlne (1 78 mg, 0.75 mmol) obtained in Ex- 
ample 536 in methanol (5 ml) was added 1 N-hydrochloric acld/dlethyl ether (3 ml), and the resulting mixture was stirred 
at room temperature for 1 hour. After diethyl ether (1 5 ml) was added thereto, the solid formed was collected by filtration , 
washed with diethyl ether and then dried to obtain N-(1 -azabicyclo[2.2.2]oct-3-yl)-1 H-lndazol-5-amlne dihydrochloride 
(210mg,91%). 

Melting point: 184-1 88°C. 

[0902] The following compound of Example 577 was synthesized by carrying out reaction according to the method 
described In Example 576, except tor using the 2-[3-(1HHndazol-5-ylamlno)-8-azablcyclo[3.2.1]oct-8-yl]ethanol ob- 
tained in Example 553, as a starting material. 

Example 577 

[0903] 2-[3-(1 H-lndazol-5-ylamino)-8-azablcyciot3.2.1]oct-8-yl]ethanol dihydrochloride 
Melting point: 154-1 57* C 

[0904] The following compound of Example 578 was synthesized by carrying out reaction according to the method 
described in Example 576, except for using the N-(8-propyl-8-azablcyclo[3.2.1 ]oct-3-y H-indazol-5-amine obtained 
in Example 547, as a starting material. 

Example 578 

[0905] N-(8-propyi-8^abk^clo[3.2.1]oct-3-yi)-1H-lndazol-5-amlne dihydrochloride 
Melting point: 198-203'C 

[0906] The following compounds of Examples 579 and 580 ware synthesized by carrying out reactions according to 
the methods described In Example 372, (b) and Example 377, except for using the 4-methoxy-1 H-indazol-5-ol obtained 
in Example 469, as a starting material. 
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Example 579 

[0907] 5-(4-Az panyloxy)-4-methoxy-1H-indazole 

1 H-NMR (DMSO-d 6 ) 6; 1.57 (1H, m), 1.83-2.02 (5H, m), 2.85-3.00 (3H, m), 3.14 (1H, m), 4.04 (3H, S), 4.33 (1H, m), 

7.10 (2H, s) t 8.15 (1H, s), 13.00 (1H, brs). 

Example 580 

[0906] 4-Methoxy-5-(4-plperldlnyloxy)-1H-lndazole monohydrochtorlde 

1 H-IMMR (DMSO-d e ) 6; 1 .85 (2H, m), 1 .98 (2H, m), 3.03 (2H, m) f 3.24 (2H, m), 4.08 (3H, s), 4.33 (1H, m), 7.12 (1H, d, 
J=8.8Hz), 7.14 (1H, d, J=8.8Hz), 8.19 (1H, s), 8.82 (2H, brs). 

[0909] The following compound of Example 561 was synthesized by carrying out reactions according to the methods 
described In Example 372, (b), Example 377 and Example 327, except tor using the 4-methoxy-1 H-indazol-5-ol ob- 
tained In Example 469, as a starting material. 

Example 581 

[0910] 4-Methoxy-5-(3-plperidinyloxy)-1 H-indazole monohydrochloride 

1 H-NMR (DMSO-d 6 ) 6; 1.64 (1H, m), 1.80 (2H, m). 1.98 (1H, m), 3.04 (2H, m), 3.25 (2H, m), 4.12 (3H, s), 4.30 (1H, 
m), 7.12 (1H, d, J=8.8Hz), 7.18 (1H, d, J=8.BHz), 8.24 (1H, s), 8.60 (1H, brs), 9.02 (1 H, brs). 
[0911] The following compounds of Example 582 and Example 583 were synthesized by carrying out reaction ac- 
cording to the method described In Example 385, except for using the 4-methoxy-1 H-lndazol-5-ol obtained in Example 
469, as a starting material. 

Example 582 

[0912] trans-3-[(4-Methoxy-1H-lndazol-5-yl)oxy]cyclohexanamlne 

1 H-NMR (DMSO-d 6 ) 5; 1.11 (1H,m), 1 .30-1.56 (5H, m), 1.65 <3H, m), 1.96 (1H, m), 3.04 (1H, m), 4.02 (3H, s), 4.46 
(1H, m), 7.09 (2H f s), 8.10 <1H, s), 12.95 <1H, brs). 

Example 583 

[0913] cls-3-[(4-Methoxy-1 H-lndazol-5-yl)oxy]cyclohexanamlne 

1 H-NMR (DMSO-c^) 0 89 ( 1 H . m ). 1 - 04 " 1 23 ( 3H > m ). 1 45 ( 2H . brs ). 1 68 (2H, m), 1 .93 (1 H, m), 2.08 (1 H, m), 2.51 
(1H, m), 3.97 (1H, m), 4.03 (3H, s), 7.08 (2H, s), 8.11 (1H, s), 12.96 (1H, brs). 

[0914] The following compounds of Example 584 and Example 585 were synthesized by carrying out reactions ac- 
cording to the methods described in Example 385 and Example 327, except for using the 4-methoxy-1 H-indazol-5-ol 
obtained In Example 469, as a starting material. 

Example 584 

[0915] trans-4-[(4-Methoxy-1 H-lndazol-5-yl)oxylcyclohexanamlne monohydrochloride 

1 H-NMR (DMSO-d 6 ) 8; 1 .30-1.53 (4H, m), 1.94-2.06 (4H, m), 3.04 (1H t m), 3.97 <1H, m), 4.04 (3H, s), 7.09 (1H, d, 
J=8.8Hz), 7.10 (1H, d, J=8.8Hz), 7.92 (3H, brs), 8.13 (1H, s). 

Example 585 

[0916] cis-4-[(4-Methoxy-1 H-indazol-5-yl)oxy]cyclohexanamlne monohydrochloride 

1 H-NMR (DMSO-d 6 ) 5; 1.55 (2H, m), 1.76-1 .84 (4H, m), 1.90-1.95 (2H, m), 3.07 (1H, m), 4.07 (3H, s), 4.30 (1H, m), 

7.11 (2H,s), 7.92 (3H, brs), 8.15 (1H, s). 

[0917] The following compounds of Example 586 to Example 588 were synthesized by carrying out reactions ac- 
cording to the methods described In Example 365 and Example 381 , exceptf or using the 4-(trtf luoromethyl)-1 H-lndazol- 
5-ol obtained In Example 474, as a starting material. 

Example 586 

[0918] trans-4-{[4-(Trifluoromethyl)-1H-lndazol-5-yl]oxy}cyck>hexanamine 
MS:m/z = 300 (M + 1) 



145 



EP 1 403 255 A1 



Example 587 

[0919] cis-3-{[4-(Trmuoromethyl)-1H-inc^ 
MS:m/z=300 (M + 1) 

5 

Example 588 

[0920] cis-4-{[4-(Trifluoromethyj)-1H-inclazol-5-yl]oxy}cyclohexanamine 
MS:m/z=300 (M + 1) 

10 

Example 569 

Synthesis of 5-(azepan-3-yloxyH-methyl-1H-lndazole 

is (a) Synthesis of ethyl 5-{benzyl(2-ethoxy-2-oxoethyi)amlno]pentanoate 

[0921 ] Under a nitrogen atmosphere, trtethylamlne (1 .73 ml, 0.01 243 mol) and ethyl 5-bromovalerate (1 .72 ml, 0.01 09 
mot) were added to a solution of N-benzy (glycine ethyl eater (2.0 g, 0.0103 mol) in acetonitrlle (40 ml) at room temper- 
ature, and the resulting mixture was heated at 60°C. After 1 hour, the mixture was refluxed. After 9 hours, the mixture 
20 was concentrated under reduced pressure, and the resulting residue was extracted with water (200 ml) and ethyl 
acetate (200 ml x 2) and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was 
concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetate) to obtain ethyl 5-[benzyt(2-ethoxy-2-oxoethy!)amJno]pentanoate (1 .2473 g, 37%). 

(b) Synthesis of ethyl 1-benzyl-3-oxoazepane-2-carboxylate and ethyl 1 -berizy1-3-oxoazepane-4-carboxylate 

[0922] Under a nitrogen atmosphere, a 21%wt. sodium ethoxlde-ethanol solution (1 .23 ml, 3.31 mmoi) was added 
to toluene (100 ml) at room temperature, and the resulting mixture was refluxed by the use of a Dean-Stark trap. A 
solution of ethyl 5-{benzyl(2-ethoxy-2-oxoethyl)amlno]pentanoate (965.9 mg, 3.01 mmoi) In toluene (50 ml) was added 

30 dropwise thereto over a period of 1 .5 hours. After 3 hours, a 21%wt. sodium ethoxlde-ethanol solution (1 23 ml, 3.31 
mmoi) was further added thereto. After another 1 hour, the toluene (30 ml) was distilled off with heating. After 5 hours, 
the reaction solution was poured into water (200 ml) and extracted with ethyl acetate (100 ml x 2), and the organic 
layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure 
and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 

3s ethyl 1 -benzyl-3-oxoazepane-4-carboxylate (158.5 mg, 1 9%) and ethyl 1 -benzyl-3-oxoazepane-2-carboxylate (213.8 
mg, content = about 75%). 

(c) Synthesis of 1-benzylazepan-3-one 

40 [0923] Under a nitrogen atmosphere, a 75%-aqueous sulfuric acid solution (2 mi) was added to a solution of ethyl 
1 -benzyl-3-oxoazepane-4-carboxy1ate (150 mg, 0.546 mmoi) in ethanol (1 ml) at room temperature, and the resulting 
mixture was heated to 120°C. After 3 hours, completion of the reaction was confirmed and the resulting mixture was 
cooled. On the other hand, under a nitrogen atmosphere, a 75%-aqueous sulfuric acid solution (2 ml) was added to a 
solution of the mixture containing ethyl 1 -benzyl-3-oxoazepane-2-carboxylate (200 mg, content = about 75%) in ethanol 

45 (1 ml) at room temperature, and the resulting mixture was heated to 1 20°C. After 1 2 hours, completion of the reaction 
was confirmed and the temperature was lowered. The reaction solution was combined with that obtained above, and 
the combined reaction solution was poured onto Ice and adjusted to pH 8 with a 2M -aqu eous sodium hydroxide so lutlon . 
The combined reaction solution thus treated was extracted with ethyl acetate (50 ml x 2) and the organic layer was 
dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and the 

so resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 1 -ben- 
zylazepan-3-one (118.1 mg, 53%). 

(d) Synthesis of 1 -benzylazepan-3-ol 

55 [0924] Under a nitrogen atmosphere, lithium aluminum hydride (1.4 mg, 0.0369 mmoi) was added to a solution of 
1 -benzylazepan-3-one (15 mg, 0.0738 mmoi) in diethyl ether (1 ml) at 0°C, and the resulting mixture was heated to 
room temperature. After 30 minutes, water, a 2M -aqueous sodium hydroxide solution and water were added in that 
order to the reaction solution. The resulting mixture was filtered by the use of Celtte, and the filtrate was concentrated 
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under reduced pressur and the resulting r sidu was purifi d by a silica gal column chromatography (eluent: chloro- 
form/met hano I) to obtain 1-benzylazepan-3-ol (16.2 mg, 100%). 

(e) Synthesis of tert-butyl 3 -hydroxy azepane-1 -carboxylate 

5 

[0925] Under a nitrogen atmosphere, 10%-Pd/C 50%wet (500 mg) and ammonium formate (2.0 g) were added to a 
solution of 1-benzylazepan-3-ol (1 .072 g, 5.22 mmol) in ethanol (40 ml) at room temperature, and the resulting mixture 
was refluxed. After 1 hour, the reaction solution was filtered by the use of Celite and the resulting filtrate was concen- 
trated under reduced pressure. The concentrate was dried under reduced pressure and to a solution of the resulting 

10 residue in dlch to rom ethane (25 ml) was added dl-t-butyl dicarbonate (1.32 ml, 5.74 mmol) at 0°C. After 30 minutes, 
the mixture thus obtained was warmed up to room temperature. After 2.5 hours, the mixture was poured Into water 
(100 ml) and extracted with chloroform (50 ml x 2), and then the organic layer was dried over anhydrous magnesium 
sulfate. The organic layer dried was concentrated under reduced pressure and the resulting residue was purified by a 
silica gel column chromatography (eluent: hexane/ethyi acetate) to obtain tert-butyl 3-hydroxyazepane-1 -carboxylate 

13 (946.7 mg, 84%). 

(f) Synthesis of 5-(azepan-3-yloxy)-4-methyl-1H-indazole 

[0926] Under a nitrogen atmosphere, triphenylphosphine (146 mg, 0.559 mmol), tert-butyl 3 -hydroxy azepane-1 -car- 

20 boxylate (100 mg, 0.466 mmol) and dllsopropyl azodlcarboxylate (101 u.l, 0.512 mmol) were added at 0°C to a solution 
of the 4-methyl-1 H-indazol-5-ol (69 mg, 0.466 mmol) obtained in Example 402 in tetrahydrofuran (4 ml). After 30 min- 
utes, the mixture thus obtained was warmed up to room temperature and stirred overnight. The reaction solution was 
concentrated under reduced pressure, and the resulting residue was diluted with chloroform and washed with a 1M- 
aqueous sodium hydroxide solution. After the aqueous layer was re-extracted with chloroform, the organic layer was 

25 dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and the 
resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyi acetate). The oil thus ob- 
tained was dissolved In methanol (2 ml) at room temperature, and 4N-hydrochloric acld-dloxane (2 ml) was added 
thereto. After 1 hour, the mixture thus obtained was concentrated under reduced pressure and the resulting residue 
was dissolved in methanol (5 ml). The resulting solution was adjusted to pH 10 by dropwlse addition of a 2M-aqueous 

30 sodium hydroxide solution. The solution adjusted was concentrated under reduced pressure and the resulting residue 
was re-dissolved in methanol (5 ml). Silica gel (1 g) was added thereto and the resulting mixture was concentrated 
under reduced pressure and then dried. The resulting solid was purified by a silica gel column chromatography (eluent: 
chloroform/methanol -» chloroform/methanol (1%-aqueous ammonia)) to obtain 5-(azepan-3-yloxy)-4-methyl-1H-ln- 
dazole (45.1 mg, 39%). 

35 |R (neat)cm* 1 ; 3220, 2941, 1512, 1217, 715. 

Example 590 

Synthesis of trans-2,2-dimethyl-5-[(4-methyl-1 H -in dazol-5-yl)oxy]cyclohexan amine 

40 

(a) Synthesis of cls-3-amino-4,4-dimethylcyclohexanol hydrochloride 

[0927] Sodium borohydride (4.2 mmol, 160 mg) was added in small portions to a solution of 3-azide-4,4-dimethyl- 
cyclohexanone (700 mg, 4.2 mmol) in methanol (10 ml) at room temperature, and the resulting mixture was stirred for 

4* 20 minutes. The reaction mixture was diluted with ethyl acetate (1 00 ml) and washed with a saturated aqueous sodium 
chloride solution (1 00 ml x 2) . The organic layer was dried over anhydrous magnesium sulfate and the insoluble material 
wasflttered off. Then, the filtrate was concentrated under reduced pressure to a total volume of about 10 ml. After the 
resulting residue was diluted with methanol (30 ml), 10% palladium carbon (50%wet, 200 mg) was added thereto and 
the resulting mixture was stirred at room temperature for 1 hour under a hydrogen atmosphere. After the insoluble 

so material was removed by filtration using Celite, the filtrate was concentrated under reduced pressure and the resulting 
residue was converted to its hydrochloride with a 1 N-HCI ether solution to obtain cls-3-amlno-4,4-dimethylcyclohexanol 
hydrochloride (720 mg, 95%, containing about 15% of trans Isomer) as white powder. 1 H-NMR (DMSO-d 6 ) 5; 0.85 (3H, 
s), 0.98 (3H, s), 1 .05-1 .80 (5H, m), 1 .90-2.00 (1 H, m), 2.79 (1 H, m), 3.40 (1 H, m), 4.80 (1 H, brs), 7.99 (3H, m). 

55 (b) Synthesis of cis-2-(5-hydroxy-2,2-dimethylcyclohexyi)-1 H-isoindole-1 ,3(2H)-dione 

[0928] Acetonitrile (5 mi), potassium carbonate (3.1 mmol, 423 mg) and N-carboethoxyphthalimide (3.1 mmol, 670 
mg) were added to a solution of cls-3-amlno-4,4-dlmethylcyclohexanol hydrochloride (500 mg, 2.8 mmol) In water (10 
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ml), and the r suiting mixture was stirred as it was for 2 hours. Th crystals precipitated were collected by filtration 
and then recrystalilzed from chloroform-dlethyl ether to obtain cls-2-(5-hydroxy-2 t 2-dlmethylcyclohexy0-1 H-lsolndole- 
1,3(2H)-dlon (400 mg, 53%, containing about 1 0% of trans Isom r) as white powd r. 

1 H-NMR (DMSO-d 6 ) 8; 0.90 <3H, S), 1 .05 (3H, s), 1.30-1 .75 (5H, m), 1.80-1.95 (2H, m), 2.84 (1H, q, J=1 2.5Hz), 3.69 
s (1H, m), 4.04 (1 H, dd, J=3.1, 1 3.0Hz), 7.65-7.90 (4H, m). 

(c) Synthesis of trans-2-{2,2-dimethyl-5-[(4-methyM ,3(2H)-dione 

[0929] To a solution of the 4-methyl-1 H-lndazot-5-ol (500 mg, 1 .83 mmol) obtained in Example 402 In toluene (8 ml) 
to were added cls-2-(5-hydroxy-2 l 2-dimethylcyclohexyl)-1 H-isolndole-1 ,3{2H)-dione (400 mg, 1 .5 mmol) and cyanometh- 

ylenetri-n-butylphosphorane (494 mg, 2.1 mmol) at room temperature, and the resulting mixture was heated to 1 00°C. 

After stirring for 7 hours, the reaction solution was concentrated under reduced pressure and the resulting residue was 

dissolved in chloroform and washed with a 1 M-aqueous sodium hydroxide solution. Extraction with chloroform was 

carried out again and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was 
1* concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 

(eluent: hexane/ethyl acetate) to obtain trans-2-(2,2-dimethyi-5-[(4-methyHH-inda2ol-5-yl)oxy]cyclohexyl}-1H-lsoln- 

dole-1 >3(2H)-dlone (360 mg, 61%, containing about 10% of cfs isomer). 

1 H-NMR (CDCI 3 ) 5; 1 .00 (3H t s), 1 .08 <3H, s), 1 .35-1 .50 (1 H, m), 1 .70-2.20 (4H, m), 2.59 (3H, s), 3.06 (1 H, dt, J=2.6, 
13.5Hz), 4.65-4.78 <2H, m), 7.09 (1H, d, J=9.0Hz), 7.24 (1H, d, J=9.0Hz), 7.67-7.75 (2H, m), 7.76-7.85 (2H, m), 8.03 
20 (1H, d, J=1.1Hz), 10.04 (1H,brs). 

(d) Synthesis of trans-2,2-dimethyl-5-t(4-methyl-1 H-lndazol-5-yl)oxy]cydohexanamlne 

[0930J To trans-2-<2,2-dlmethyl-5-{(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl}-1 H-lsolndole-1 ,3(2H)-dlone was add- 
& ed 30%-methylamine/ethanot (10 mi) at room temperature, and the resulting mixture was refluxed for 8 hours. The 
reaction solution was concentrated under reduced pressure at room temperature and the resulting residue was purified 
by a silica gel column chromatography (eluent: chloroform -> chlorofornVrnethanol/(1%-aqueous ammonia) = 20/1 ) to 
obtain trans-2,2-dlmethy!-5{(4-methyl-1H^ (143 mg, 60%, containing about 10% of 

cis Isomer). 

30 1H-NMR (DMSO-d 6 ) 6; 0.79 <3H, s), 0.94 (3H, s), 1.10-1.90 (6H, m), 2.39 (3H, s), 2.74 (1H, dd, J=4.1, 10.4Hz), 4.49 
(1H, m), 7.09 (1H, d, J=8.8Hz), 7.27 (1H, d, J=B.SHz), 7.99 (1H, d, J=0.9Hz), 12.85 (1H r brs). 

Example 591 

3s Synthesis of cls-2,2-dlmethy1-5-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 

(a) trans -3-(1, 3-d i oxo-1 ,3-dihydro-2H-isoindol-2-yl)-4 1 4-dimethylcyctohexyl 4-nrtrobenzoate 

[0931] To a solution of the cis-2-(5-hydroxy-2,2-dimethylcyciohexy1)-1H-isoindole-1 ,3(2H)-dione (500 mg, 1.83 
mmol) obtained in Example 590 In tetrahydrof uran (1 0 ml) were added 4-nltrobenzoic acid (321 mg, 1 .05 mmol), triphe- 
nylphosphlne (576 mg, 2.20 mmol) and a 40%-diethyl azodicarboxyl ate/toluene solution (1 .00 ml, 2.20 mmol) at 3°C, 
and stirred overnight at room temperature. The reaction solution was concentrated and the resulting residue was pu- 
rified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain trans-3-(1 ,3-di oxo-1 ,3-dihydro- 
2H-isoindol-2-yl)-4.4-dimethylcyclohexy1 4-nitrobenzoate (509 mg, 68%). 

1H-NMR (CDCI3) 6; 0.90 (3H, S), 1 .05 (3H, S), 1 .30-2.00 (6H, m), 2.85 (1 H, q. J=13.4Hz), 3.69 (1 H, m), 4.05 (1 H, dd, 
J=3.5, 13.4Hz), 7.66-7.75 (2H, m), 7.78-7.87 (2H, m). 

(b) Synthesis of trans-2-(5-hydroxy-2,2-dimethylcyclohexyl)-1H-isoindole-1,3(2H)-d 

so [0932] To a suspension of trans-3-(1 ,3-dioxo-1 ,3-di hydro-2H-isoindoi-2-yO-4,4-dimethylcyclohexyl 4-nftrobenzoate 
(420 mg, 1 .00 mmol) in a mixture of methanol (1 0 mi) and tetrahydrof uran (10 ml) was added 28%-sodium methoxide 
(0.24 ml, 1.00 mmol) at 3°C, and stirred at 0°C for 30 minutes and then at room temperature for 35 minutes. The 
reaction solution was adjusted to pH 4 with a 0.5M-aqueous potassium hydro gen sulfate solution and then distilled 
under reduced pressure to remove the solvent. The residue was added to water and extracted with ethyl acetate. The 

55 organic layer was dried over anhydrous magnesium sulfate and distilled u nder reduced pressure to remove the solvent, 
and the resulting residue was purified by a silica gel column chromatography (hexane/ethyl acetate = 2/1) to obtain 
trans-2-(5-hydroxy-2£-dimethylc^ (231 mg, 85%). 

1 H-NMR (COCI3) 5; 0.93 (3H, s), 1 .02 (3H, s), 1 .25-1 .40 (2H, m), 1 .55-2.00 (4H, m), 3.04 (1 H, dt, J=2.9, 13.7Hz), 4.31 



148 



EP 1 403 255 A1 



(1H, m), 4.55 (1 H. dd, J=3.5, 13.4Hz), 7.67-7.75 (2H, m), 7.76-7.87 (2H, m). 

(c) cls-2-{2,2-Dim thyl-5-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}-1 H-isoindole-1 ,3(2H)-dk>ne 

s [0933] The title compound was synthesized by carrying out reaction according to the method described in Example 
590, (c). 

1 H-NMR (CDCIa) 5; 0.92 (3H, s), 1.12 (3H, s), 1.20-220 (5H, m), 2.51 (3H, s), 3.04 <1H, m), 4.00-4.15 (2H, m), 7.11 
(1H, d, J=8.BHz), 7.24 (1H, d, J=8.8Hz), 7.67-7.75 (2H, m), 7.76-7.85 (2H, m), 8.02 (1H, d, J=0.9Hz). 

10 (d) Synthesis of trans-2,2-dimethyl-5-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamine 

[0934] The title compound was synthesized by carrying out reaction according to the method described in Example 
590, (d). 

Melting point: 170-1 71 °C. 

*5 1 H-NMR(DMSO-d 6 )8;0.79(3H,S),0.87(3H,s), 1 .00-1 .60 (6H, m), 1.70-1 .95 (2H, m), 2.30 (1H, dd, J=3.7, 11.9Hz), 
2.37 (3H, s), 3.98 (1 H, m) t 7.10 (1 H, d, J=8.8Hz), 7.27 (1 H, d, J=8.8Hz), 7.99 (1 H, d r J=0.6Hz), 12.87 (1 H, brs). 

Example 692 

20 Synthesis of 1 -{4-[(4-methy1-1 H-lndazol-5-yl)oxy]cydohexy l}-methanamlne hydrochloride 

(a) Synthesis of methyl 4-{[tert-butyl(dlmethyl)sllylloxy}cydohexanecarboxylate 

[0935] To a solution of methyl 4-hydroxycyclohexanecarboxylate (a cis/trans mixture, 5.00 g f 31 .6 mmol) and Imlda- 
& zole (4.30 g, 63.2 mmol) in dimethylformamide (20 ml) was added t-butyldimethylsilyl chloride (5.72 g, 37.9 mmol) at 
room temperature, and stirred at the same temperature for 5 hours. After completion of the reaction, an ethyl acetate/ 
toluene (1/1) solution and water were added thereto, and the organic layer was collected, dried over sodium sulfate 
and distilled under reduced pressure to remove the solvent, whereby methyl 4-{[tert-butyl(dimethyl)silyQoxy}cyclohex- 
anecarboxylate (8.66 g, 100%) was obtained. 

30 

(b) Synthesis of (4-{[tert-butyl(dlmethyl)silyri-oxy)cyclohexyl)methanol 

[0936] Lithium aluminum hydride (696 mg, 1 8.4 mmol) was added to a tetrahydrofuran solution (25 mi) of methyl 4- 
{[tert-butyl(dlmethyl)8Hy0oxy}cyclohexanecarboxylate (2.50 g, 9.1 8 mmol) under Ice-coo ling. The resulting mixture was 
ss warmed up to room temperature and then stirred overnight. After completion of the reaction, water and a 1 5% aqueous 
sodium hydroxide solution were added thereto and stirred. The solid formed was removed by filtration, and the solvent 
was distilled off under reduced pressure to obtain a crude product. The crude product was purified by a silica gel column 
chromatography (hexane-ethyl acetate = 1 : 1) to obtain (4-{[tert-butyl(dlmethyl)sllyl]oxy}cyclohexyl)methanol (2.08 g, 
93%). 

40 

(c) Synthesis of 24(4-{[tert-butyl(dimethyl)silyi]oxy]cyclohexyl)rnethyl]-1H-ieoindazole-1 ,3(2H)-dione 

[0937] At room temperature, a solution of (4H[tert-butyl(dimethyl)silyl]oxy}cyclohexyl)methanol (1 .00 g, 4.09 mmol), 
triphenylphosphine (1 .18 g, 4.50 mmol) and phthaiimide (722 mg, 4.91 mmol) in tetrahydrofuran (15 ml) were stirred 
4* for 30 minutes. Diethyl dlazodlcarboxylate (a 40% toluene solution, 2.20 g, 4.91 mmol) was slowly added to the reaction 
solution, and the resulting mixture was stirred at room temperature for 5 hours. The solvent was distilled off under 
reduced pressure and the residue was purified by a silica gel column chromatography (hexane/ethyl acetate = 4:1) 
to obtain 2-[(4-{[tert-butyl(dimethyl)silyl)oxy]cyclohexyl)methy1]-1H-lsoinda2ole-1 ,3(2H)-dione (1.60 g, 100%). 

so (d) Synthesis of 2-[4-(hydroxycyclohexyl)methyl)-1 H-isoindazole-1 ,3(2H)-dione 

[0936] Trlfluoroacetlc acid (1 ml) was added to a solution of 2-[(4-{[tert-butyl(dlmethyl)sllyl]oxy}cyclohexyl)methyl]- 
1 H-lsolndazole-1 ,3(2H)-dlone (1 .60 g, 4.09 mmol) In tetrahydrofuran/water (1 : 1 , 1 0 ml), and the resulting mixture was 
stirred at room temperature for 6 hours. Ethyl acetate/5% aqueous sodium chloride solution was added to the reaction 
55 solution, followed by extraction with ethyl acetate, and the extract solution was dried over sodium sulfate and distilled 
under reduced pressure to remove the solvent. The residue was purified by a silica gel column chromatography (hex- 
ane/ethyl acetate =2 : 1 - 1 : 1) to obtain 2-[4-(hydro>(ycyclohexyl)m^ 
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( ) Synthesis of 2-({4-[(4-methyl-1 H-lndazol-5-y1)oxy]cycloh xyl}methyl)-1 H-isoindazole-1 ,3(2H)-dlone 

[0939] Cyanomethyi n tri-n-butylphosphorane (500 mg, 2.07 mmol) and th 4-methyl-1H-lndazol-5-ol (306 mg, 2.07 
mmol) obtained In Example 402 were added to a toluene solution (10 ml) of 244-(hydroxycyclohexyl)methyll-1 H-lso- 
s indazole-1 ,3(2H)-dione (358 mg, 1 .36 mmol) at room temperature, and the resulting mixture was heated under reflux 
for 2 hours. The reaction solution was cooled to room temperature and distilled under reduced pressure to remove the 
solvent. Chloroform and a 5% aqueous sodium hydroxide solution were added to the residue, and the organic layer 
was collected and then dried over sodium sulfate. The solvent was distilled off under reduced pressure to obtain a 
crude product 2-({4-[(4-methyl-1 H -In dazoi-5-yl)oxy]cyclohexy l}m ethyl)- 1 H-lsolndazole-1 ,3<2H)-dione (1 .43 g). 

10 

(f) Synthesis of 1-{4-{(4-methyl-1H-lnda2ol-5-yl)oxy)cydohexy1}-methanamlne 

[0940] A 30% methylamine-ethanol solution (10 g) was added to 2-({4-[(4-methyI-1H-indazol-5-yl)oxy]cyclohexyl} 
methyO-1 H-isoindazole-1 ,3(2H)-dlone (358 mg, 1 .38 mmol) at room temperature, and the resulting mixture was heated 
1* under reflux for 2 hours. The reaction solution was cooled to room temperature and distilled under reduced pressure 
to remove the solvent. The residue was purified by a silica gel column chromatography (chloroform/methanolArlethyl- 
amlne = 1 0 : 1 : 1 ) to obtain 1 M4-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl}-methanamlne (1 .50 mg, 42%). 

(g) Synthesis of 1-{4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}-methanamine hydrochloride 

20 

[0941 ] A 1 N -hydrochloric acld-diethyl ether solution (0.70 ml, 0.70 mmol) was added to a solution of 1 -(4-[(4-methyl- 
imndazoI-5-yl)oxy]cycIohexyl}-methanarnlne (150 mg, 0.578 mmol) In methanol (2 ml) at room temperature and 
stirred at the same temperature for 30 minutes. The solvent was distilled off under reduced pressure, and the residue 
was solidified with Iscpropyl alcohol-dllsopropyl ether, filtered and then dried to obtain 1 -H-[(4-methyl-1 H-lndazol-5-yl) 
z* oxyJcyclohexyQ-methanamine hydrochloride (148 mg, 87%). 
IR (neat)cm' 1 ; 2927. 1508, 1267. 1227, 1084, 945. 

Example 593 

30 Synthesis of cis-4-[(4-chloro-1H-indazol-5-yl)oxy]cyclohexanamine hydrochloride 

(a) Synthesis of cls-4-[(4-chloro-1H-lndazol-5-yl)oxy]cyclohexanamine 

[0942] Under a nitrogen atmosphere, trtphenyiphosphlne (280 mg, 1 .07 mmol), the trane-2-(4-hydroxycyciohexyl)- 
35 1 H-lsolndole-1 ,3(2H)-dlone (21 8 mg, 0.890 mmol) obtained In Example 323, (a) and dllsopropyl azodlcarboxylate (1 93 
uJ t 0.979 mmol) were added to a solution of the 4-chIoro-1 H-lndazol-5-ol (150 mg, 0.890 mmol) obtained In Example 
468 in tetrahydrofuran (6 ml) at 0°C. After 30 minutes, the mixture thus obtained was warmed up to room temperature 
and stirred overnight. The reaction solution was concentrated under reduced pressure, and the resulting residue was 
diluted with chloroform (20 ml) and then washed with a 1M -aqueous sodium hydroxide solution (10 ml). After the 
to aqueous layer was re-extracted with chloroform (1 0 ml), the organic iayerwas dried over anhydrous magnesium sulfate. 
The organic layer dried was concentrated under reduced pressure and the resulting residue was purified by a silica 
gel column chromatography (eluent: hexane/ethyl acetate). To the resulting oil was added a 30%-methylamine-ethanoI 
solution at room temperature, and the resulting mixture was refluxad. After 4 hours, the mixture was concentrated 
under reduced pressure at room temperature, and the resulting residue was purified by a silica gel column chroma- 
45 tography (eluent: chloroforrn/methanol -* chlorofomVmethanol (1 %-aqueous ammonia)) to obtain ds-4-[(4-chloro-1 H- 
indazol-5-y0oxy]cyclohexanamine (83.6 mg, 35%). 

(b) Synthesis of cis-4-[(4-chloro-1H-indazol-5-yl)oxy]cyclohexanamine hydrochloride 

so [0943] Under a nitrogen atmosphere, methanol (1 drop) was added to a suspension of cis-4-[(4-chloro-1 H-indazol- 
5-yl)oxy]cyclohexan amine (54.2 mg, 0.204 mmol) in acetonithle (4 mi) at room temperature to effect dissolution, and 
1 M -hydrochloric acid-dlethyl ether (224 0.224 mmol) was added dropwlse thereto. After 1 hour, diethyl ether (10 
ml) was added to the reaction suspension and the resulting mixture was filtered. Then, the precipitate was dried under 
pressure to obtain cls-4-[(4-chloro-1 H-lndazol-5-y0oxy)cyclohexanamlne hydrochloride (57.8 mg, 94%). 

55 |R (neatjcnr 1 ; 2939, 1504, 1240, 939, 796. 
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Example 594 

Synthesis of 5-(azepin-4-yloxy)-4-chloro-1 H-indazol 

5 [0944] Under a nitrogen atmosphere, triphenylphosphine (280 mg, 1.07 mmol), the tert-butyl 4-hydroxyazepane- 
1 -carboxylate (192 mg, 0.690 mmol) obtained In Example 322, (c) and dilsopropyl azodlcarboxylate (193 uJ, 0.979 
mmol) were added at 0°C to a solution of the 4-chloro-1 H-indazol-5-ol (1 50 mg, 0.890 mmol) obtained in Example 468 
In tetrahydrofuran (6 ml). After 30 minutes, the mixture thus obtained was warmed up to room temperature and stirred 
overnight The reaction solution was concentrated under reduced pressure, and the resulting residue was diluted with 

io chloroform (20 ml) and washed with a 1M-aqueous sodium hydroxide solution (10 ml). After the aqueous layer was 
re-extracted with chloroform (1 0 ml), the organic layer was dried over anhydrous magnesium sulfate. The organic layer 
dried was concentrated under reduced pressure and the resulting residue was purified by a silica gel column chroma- 
tography (eluent: hexane/ethyl acetate). The oil thus obtained was dissolved in methanol (3 ml) at room temperature 
and 4N- hydrochloric acld-dloxane (3 ml) was added thereto. After 1 hour, the mixture thus obtained was concentrated 
under reduced pressure, and the resulting residue was dissolved In methanol (5 ml) and the resulting solution was 
adjusted to pH 10 by dropwlse addition of a 2M-aqueous sodium hydroxide solution. The solution adjusted was con- 
centrated under reduced pressure and the resulting residue was re-dlssolved In methanol (5 ml). Silica gel (1 g) was 
added thereto and the resulting mixture was concentrated under reduced pressure and then dried. The resulting solid 
was purified by a silica gel column chromatography (eluent: chloroform/methanol -*chloroform/methanol (1%-aqueous 

zo ammonia)) to obtain 5-(azepln-4-yloxy)-4-chloro-1 H-lndazole (128.1 mg, 54%). 
IR (neat)cm* 1 ; 3081, 2923, 1497, 1184, 729. 

[0945] The following compound of Example 595 was synthesized by carrying out reaction according to the method 
described in Example 594, except for using tert-butyl 3-hydroxypiperidine-1 -carboxylate as a starting material. 

6 Example 595 

[0946] 5-(Plperldln-3-yloxy)-4-chloro-1 H-lndazole 

1 H-NMR (DMSO-d e ) 8; 1.60 (1H, m), 1.73 (1H, m), 1.92 (2H, m), 2.93 (2H, m), 3.06 (1H, m), 3.24 (1H, m), 4.40 (1H, 
m), 7.36 (1H, d, J=9.0Hz), 7.49 <1H, d, J=9.0Hz), 8.05 (1H, s), 13.37 (1H, s). 

30 

Example 596 

Synthesis of 5-(plper1dIn-4-yloxy)-4«chloro-1 H-indazole hydrochloride 

3s [0947] Under a nitrogen atmosphere, triphenylphosphine (280 mg, 1 .07 mmol), tert-butyl 4 -hydroxypiperld In e-1 -car- 
boxylate (179 mg, 0.890 mmol) and dilsopropyl azodlcarboxylate (193 uJ, 0.979 mmol) were added at 0°C to a solution 
of the 4-chloro-1 H-indazol-5-ol (150 mg, 0.890 mmol) obtained in Example 468 in tetrahydrofuran (6 ml). After 30 
minutes, the mixture thus obtained was heated to room temperature and stirred overnight. The reaction solution was 
concentrated under reduced pressure, and the resulting residue was diluted with chloroform and then washed with a 

40 1 M-aqueous sodium hydroxide solution. After the aqueous layer was re-extracted with chloroform, the organic layer 
was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and 
the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate). The oil thus 
obtained was dissolved in methanol (3 ml) at room temperature and 4N-hydrochloric acid-dioxane (3 ml) was added 
thereto. After 1 hour, the mixture thus obtained was concentrated under reduced pressure and the resulting residue 

45 was washed with ethyl acetate by repulplng to obtain 5-(plperldln-4-yloxy)-4-chloro-1 H-indazole hydrochloride (219.7 
mg, 86%). 

1 H-NMR (DMSO-d 6 ) 6; 1.93 (2H, m), 2.05 (2H, m), 3.06 (2H, m), 324 (2H, m), 4.61 (1H, m), 7.36 (1H, d, J=9,0Hz), 
7.49 (1H, dd, J=9.0, 1.0Hz), 8.03 (1H, d, J=1.0Hz), 8.99 (2H, bra ). 

[0948] The following compound of Example 597 was synthesized by carrying out reaction according to the method 
so described in Example 589, except for using the 4-methoxy-1H-indazol-5-ol obtained in Example 469, as a starting 
material. 

Example 597 

55 [0949] 5-(Azepan-3-yloxy)-4-methoxy-1 H-indazole 
IR (neat)cnrv 1 ; 3174. 2929, 1510, 1230, 928, 723. 
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Example 598 

Synthe isof4-brom -1H-indazol-5-ol 

s [0950] N-bromosuccinimide (1 .06 g, 5.96 mmol) was added to a solution of the 1 H-indazol-5-ol (800 mg, 5.96 mmof) 
obtained In Reference Example 4 In tetrahydrofuran (20 ml) at room temperature. The resulting mixture was stirred for 
1 4 hours while being maintained at room temperature. The mixture was concentrated under reduced pressure and the 
resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 4-bromo- 
1H-indazol-5-ol (1.15 g, 91%). 

10 1H-NMR (DMSO-d 6 ) 5; 7.37 (1H, d, J=0.92Hz), 7.40 <1H, d, J=0.92Hz), 7.82 (1H, s), 9.77 (1H, brs), 13.12 (1H, brs). 
[0951] The following compound of Example 599 was synthesized by carrying out reaction according to the method 
described in Example 407, except for using the 4-bromo- 1H- in dazol-5-ol obtained in Example 598, as a starting ma- 
terial. 

Example 599 

[0952] 5-(Azepan-4-yloxy)-4-bromo-1 H-lndazole 
MS:m/z = 310(M + 1) 

[0953] The following compounds of Examples 600 to Example 603 were synthesized by carrying out reaction ac- 
20 cording to the method described in Example 470, except for using the 4-bromo-1 H-indazol-5-ol obtained In Example 
598, as a starting material. 

Example 600 

25 [0954] trans-3-[(4-Bromo-1 H-indazol-5-yl)oxy]cyclohexanamine 
MS:m/z = 310(M + 1) 

Example 601 

30 [0955] cis-3-[(4-Bromo-1H-indazol-5-yl)oxy]cyclohexanamine 
MS:m/z-310(M + 1) 

Example 602 

& [0956] trans-4~[(4-Bromo-1 H-lndazol-5-yl)oxy]cyclohexanamlne 
MS:m/z=310(M + 1) 

Example 603 

40 [0957] cis-4-{(4-Bromo-1 H-lndazol-5-yl)oxyjcyclohexanamlne 
MS:m/z=310(M + 1) 

Example 604 

Synthesis of 4-ff uoro-1 H-lndazol-5-o! 

(a) Synthesis of 6-chloro-2-fluoro-3-methyl-4-nltrophenol 

[0958] A solution of 6-chloro-2-fluoro-3-methylphenol (9.00 g, 56.1 mmol) in dichlorom ethane (100 ml) was added 
50 dropwise to a suspension of 85% nrtroniunvtetrafluoroborate (9.50 g, 60.8 mmol) in dichloromethane (150 ml) at 0 to 
5°C under Ice-cooling. The resulting mixture was warmed up to room temperature and stirred for 2 hours while main- 
taining the temperature. The mixture was poured Into be water and then partitioned and extracted with chloroform, 
and the organic layer was washed with water, dried over anhydrous magnesium sulfate and then filtered. The filtrate 
was concentrated under reduced pressure to obtain a crude product. After the crude product was dissolved In toluene 
55 (57 ml) by heating to 80 °C, the solution was allowed to cool to 60° C and maintained at this temperature. Hexane (1 71 
ml) was added dropwise thereto and the resulting mixture was allowed to cool to room temperature and then It was 
Ice-cooled while maintaining temperature. Thereafter, the crystals form ed were collected by filtration and dried to obtain 
6<:hloro-2-nuoro-3-mothy1-4-nltrophenol (7.05 g, 61%). 



152 



* 



EP 1 403 255 A1 

(b) Synthesis of 4-amino-2-fluoro-3-m thylphenol 

[0959] To a solution of 6-chloro-2-fluoro-3-mothyl-4-nitroph nol (4.11 g, 19.9 mm I) in ethanol (200 ml) wer added 
1 0%-paliadlum/carbon (containing 50% water, 41 0 mg) and ammonium formate (15.1 g, 240 mmol), and the resulting 

5 mixture was stirred for 3 hours with heating under reflux while maintaining the temperature. The mixture was filtered 
by the use of Cellte and the filtrate was concentrated under reduced pressure to obtain a crude product. The crude 
product was partitioned by the use of water and ethyl acetate (the aqueous layer was adjusted to pH 6 to 7 with a 5% 
aqueous sodium hydrogencarbonate solution and re-extracted), and the organic phase was washed with a 5% aqueous 
sodium chloride solution, dried over anhydrous magnesium sulfate, and then filtered. The filtrate was concentrated 

10 under reduced pressure to obtain 4-amino-2-fluoro-3-methylphenol (2.89 g, 1 00%). 

(c) Synthesis of 4-(acetylamino)-2-fluoro-3-methylphenyl acetate 

[0960] Acetic anhydride (4.49 ml, 47.6 mmol) was added dropwlseto a solution of 4-amlno-2-fluoro-3-methylphenol 
is (2.60 g ( 1 .91 mmol) and pyridine (3.53 ml, 43.6 mmol) In ethyl acetate (60 ml) at room temperature, and the resulting 
mixture was slowly heated to 65°C and stirred for 45 minutes while being maintained at this temperature. The resulting 
reaction solution was cooled to room temperature and partitioned by the use ot water and ethyl acetate to find that an 
Insoluble material was present. The insoluble material was collected by filtration and dried to obtain 4-(acetylamino)- 
2-fiuoro-3-methyIphenyl acetate (679 mg, 15%). The filtrate was concentrated and then extracted with chloroform to 
20 obtain a crude product, and the crude product was washed with ethyl acetate (8 ml)-hexane (24 ml) by repulplng, 
collected by filtration and then dried to obtain 4-(ac*tylamlno)-2-fluoro-3-methylphenyl acetate (3.54 g, 79%). 

(d) Synthesis of 1 -acetyl-4-f luoro-1 H-indazol-5-yl acetate 

25 [0961] Acetic anhydride (2.83 ml, 30.0 mmol), tetrabutylammonium bromide (161 mg, 0.500 mmol), potassium ac- 
etate (1 .96 g, 20.0 mmol) and isoamyl nitrite (1 .75 ml , 1 3.0 mmol) were added in that order to a solution of 4-(acetylaml- 
n o)-2-f I uoro-3-methy (phenyl acetate (2.25 g, 9.99 mmol) In ethyl acetate (30 ml) at room temperature. The resulting 
mixture was slowly heated until heating under reflux was caused. Then, the mixture was stirred for 11 hours while 
maintaining the temperature. After cooling, the mixture was partitioned and extracted with water and ethyl acetate, and 

so the organic phase was washed with an aqueous sodium chloride solution, dried over anhydrous magnesium sulfate 
and then filtered. The filtrate was concentrated under reduced pressure to obtain a crude product. The crude product 
was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 1 -acetyt-4-fluoro-1 H-lnda- 
zol-5-yl acetate (1 .00 g, 38%). 

35 (e) Synthesis of 4-fluoro-1 H-lndazol-5-ol 

[0962] A 6N aqueous sodium hydroxide solution (5 ml, 30 mmol) was added dropwise to a solution of 1-acetyl- 
4-f luoro-1 H-lndazol-5-yl acetate (995 mg, 3.78 mmol) In methanol (5 ml)-tetrahydrofuran (5 ml) at room temperature, 
and the resulting mixture was stirred for 3.5 hours while being maintained at room temperature. The resulting reaction 

*o solution was adjusted to pH 5 to 6 by dropwise addition of a 1 N aqueous hydrochloric acid solution (about 25 ml) and 
extracted with ethyl acetate, and the organic layer was washed with an aqueous sodium chloride solution, dried over 
anhydrous magnesium sulfate and then filtered. The filtrate was concentrated under reduced pressure to obtain a 
crude product. The crude product was purified by a silica gel column chromatography (eluent: chloroform/ethyl acetate) 
to obtain 4-fluoro-1H-indazol-5-ol (219 mg, 38%). 

45 1H-NMR (DMSO-d e ) 6; 7.05 (1H, Mike, J=8.4Hz), 7.18 (1H, d, J=8.8Hz), 7.99 (1H, s), 9.29 <1H, s), 13.07 (1H, brs). 
[0963] The following compound of Example 605 was synthesized by carrying out reaction according to the method 
described In Example 407, except tor using the4-f luoro-1 H-lndazol-5-ol obtained In Example 604, as a starting material. 

Example 605 

50 

[0964] 5-(Azepan-4-yloxy)-4-f luoro-1 H-indazole 
MS:m/z=250 (M + 1) 

[0965] The following compound of Example 606 was synthesized by carrying out reaction according to the method 
described in Example 470, except for using the 4-f luoro-1 H-lndazol-5-ol obtained In Example 604, as a starting material. 

55 

Example 606 

[0966] cls-3-[(4-nuoro-1H-Indazol-5-yl)oxy]cyclohexanamlne 
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MS:m/z = 250 (M + 1) 
Exampl 607 
s Synthesis of 4-(methylthio)-1 H-indazoI-5-ol 

(a) Synthesis of 4-bromo-1-tetrahydro-2H-pyran-2-yl-5^^^ 

[0967] To asolutlon of the 4-bromo-1 H-lndazol-5-ol (1 3.08 g, 61 .4 mmol) obtained In Example 598 In dlchloromethane 
10 (200 ml) were added 3,4-dihydro-2H-pyran (16.8 ml, 1 84 mmol) and p-toluenesulfonic acid pyridine salt (4.64 g, 18.4 
mmol), and stirred overnight. The reaction solution was added to a saturated aqueous sodium hydrogencarbonate 
solution and extracted twice with chloroform, and the extract solution was dried over anhydrous magnesium sulfate. 
The solvent was distilled off and the residue was purified by a silica gel chromatography (hexane/ethyl acetate = 10/1 
to 671) to obtain 4-bromo-1-tetrahydro-2H-pyran-2-yl-5-(teta (18.14 g, 77%). 

13 

(b) Synthesis of 4-(methylthio)-14etrahydro-2H-pyran-2-yl-6-(tetrahydro-2H-pyran-2-y1oxy)-1 H-lndazole 

[0968] Sodium thiomethoxide (0.0266 g, 0.38 mmol) was added to a solution of 4-bromo-1 -tetrahydro-2H-pyran-2-yl~ 
5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazole (0.100 g, 0.26 mmol) in N.N-dimethylformamide (1 ml), and the resulting 
so mixture was heated at 70°C and stirred for 11 hours. The reaction solution was added to water and extracted three 
times with toluene/ethyl acetate = 1/1 , and the extract solution was dried over anhydrous magnesium sulfate. The 
solvent was distilled off and the residue was purified by a silica gel chromatography (hexane/ethyl acetate - 10/1) to 
obtain 4-(methylthio)-1-tetrahydro-2H-p^ (0.0737 g, 80%). 

25 (c) Synthesis of 4-(methylthio)-1 H-indazol-5-cl 

[0969] Trlfluoro acetic acid (1 ml) was added to a solution of 4-(methylthlo)-1-tetrahydro-2H-pyran-2-yl-5-(tetrahydro- 
2H-pyran-2-yloxy)-1 H-indazole (0.0730 g, 0.21 mmol) in dichioro methane (1 ml) and stirred for 1 hour. The reaction 
solution was added to water and extracted three times with ethyl acetate and the extract solution was dried over an- 
30 hydrous magnesium sulfate. The solvent was distilled off and the residue was purified by a silica gei chromatography 
(hexane/ethyl acetate = 2/1), crystallized from hexane/ethyl acetate and then dried up to obtain 4-(methylthio)-1 H- 
lndazol-5-ol (0.0481 g, >99%). 
Melting point: 126-128«C 

3s Example 608 

Synthesis of 5- (azepan-4-yloxy)-4-(methylthio)-1 H-indazole monohydrochloride 

(a) Synthesis of tert-butyl 4-{[4-(methylthio)-1H-indazol-5-yl]oxy}azepane-1-carboxylate 

40 

[0970] The tert-butyl 4-hydroxyazepane-1-carboxyiate (0.0604 g, 0.23 mmol) obtained in Example 322, (c) and 
trlphenylphosphlne (0.0723 g, 0.28 mmol) were added to a solution of the 4-(methylthlo)-1 H-lndazol-5-ol (0.0377 g, 
0.21 mmol) obtained in Example 607 in tetrahydrofuran (2 ml), and the resulting mixture was ice-cooled. A solution of 
diisopropyl azodicarboxylate (0.0557 g, 0.28 mmol) in tetrahydrofuran (1 ml) was added dropwise thereto, and the 
4* resulting mixture was slowly heated to room temperature and stirred overnight The reaction solution was concentrated 
and then diluted with chloroform, and a 1 N -aqueous sodium hydroxide solution was added thereto, followed by extrac- 
tion with chloroform (twice). The extract solution was dried over anhydrous magnesium sulfate. The solvent was distilled 
off and the residue was purified by a silica gei chromatography (hexane/ethyl acetate = 3/1 - 2/1 ~ 3/2) to obtain tert- 
butyl 4-fl4-(methylthio)-1 H-indazol-5-yQoxy}azepane-1-carboxylate (0.031 B g, 40%). 

50 

(b) Synthesis of 5-(azepan-4-yloxy)-4-(methytthio)-1H-lndazole 

[0971 ] The title compound was synthesized by carrying out reaction according to the method described In Example 
377, except for using tert-butyl 4-fl4-(methylthlo)-1 H-lndazol-6-yi]oxy}azepane-1 -carboxylate as a starting material. 

55 

(c) Synthesis of 5-(azepan-4-yloxy)-4-(™thy^io)-1H-lndazoie monohydrochloride 

[0972] The title compound was synthesized by carrying out reaction according to the method described In Example 
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327, exc pt for using 5-(azepan-4-yloxy)-4-(methylthio)-1 H-indazol as a starting material. 
IR (neat)cm 1 ; 2769, 1255, 1245, 1087, 958. 

Example 609 

Synthesis of 5-(a2epan-4-yloxy)-4-(methylsulfonyl)-1H-lndazole monohydrochloride 

(a) Synthesis of tert-butyl 4-{[4-(methylsulfonyl)-1 H-lndazol-5-yl]oxy}azepane-1-carboxylate 

[0973] A solution ol the tert-butyl 4-{[4-(me1hylthio)-1H-indazol-5-yl]oxy}azepane-1-carboxylate (0.0212 g, 0.056 
mmol) obtained In Example 608, (a) In chloroform (1 ml) was Ice-cooled, and m-chloroperbenzolc acid (0.0221 g, 0.13 
mmol) was added thereto. Then, the resulting mixture was slowly heated to room temperature and stirred overnight. 
The reaction solution was added to a saturated aqueous sodium hydrogencarbonate solution and extracted three times 
with chloroform, and the extract solution was dried over anhydrous magnesium sulfate. The solvent was distilled off 
and the residue was purified by a silica gel chromatography (chloroform/methanol = 30/1 ) to obtain tert-butyl 4-{[4-(meth- 
ylsuifonyl)-1H-lndazol-5-yl]oxy}azepane-1-carboxylate (0.0199 g, 86%). 

(b) Synth eels of 5-(azepan-4-yloxy)-4- (methylsulfonyl)-l H-indazole monohydrochloride 

[0974] The title compound was synthesized by carrying out reactions according to the methods described In Example 
377 and Example 327, except for using tert-butyl 4-{[4-(methylsulfonyl)-1 H-lndazol-5-yl)oxy}azepane-1 -carboxylate as 
a starting material. 

Melting point: 185-1 87°C 

Example 610 

Synthesis of 2-(ds-4-{[4-(methylthlo)-1H-indazol-5-yl]oxy}cyclohexyl)-1H-lsolndole-1,3(2H)-dlone 

[0975] The 4-(methylthlo)-1H-lndazol-5-ol (0.166 g, 0.92 mmol) obtained In Example 607 and the trans-2-(4-hydrox- 
ycyclohexyl)-1H-isoindole-1,3(2H)-dlone (0.151 g, 0.61 mmol) obtained in Example 323, (a) were added to a solution 
of cyanomethylenetrl-n-butylphosphorane (0.247 g, 0.92 mmof) in toluene (6 ml), and the resulting mixture was heated 
at 100°C and stirred for 7 hours. The reaction solution was concentrated and then diluted with chloroform, and a 1 N- 
aqueous sodium hydroxide solution was added th ereto , foil owed by extraction with ch lorof o rm (three times) . The extract 
solution was dried over anhydrous magnesium sulfate. The solvent was distilled off and the residue was purified by a 
silica gel chromatography (hexane/ethyl acetate = 2/1 - 1/1) to obtain 2-(cls-4-^[4-(methy1thlo)-1H-lndazol-5-yl]oxy} 
cyclohexyl)-1H-lsolndole-1 ,3(2H)-dlone (0.144 g : 58%). 
Melting point: 211-212°C 

Example 611 

Synthesis of cis-4-{[4-(methylthio)-1 H-indazol-5-yl]oxy)cyclohexan amine monohydrochloride 

(a) Synthesis of cis-4-{[4-(methylthio)-1H-indazol-5-yl]oxy)cyclohexanamine 

[0976] The title compound was synthesized by carrying out reaction according to the method described In Example 
381 , except for using the 2-(cis-4-{[4-(methylthio)-1H-lndazol-5-yl]oxy}cyclohexyl)-1H-isoindole-1 ,3(2H)-dione ob- 
tained In Example 610, as a starting material. 

(b) Synthesis of cis-4-{[4-(methylthio)-1H-indazol-5-yl]oxy)cyclohexanamine monohydrochloride 

[0977] The title compound was synthesized by carrying out reaction according to the method described in Example 
327, except for using cls-4-{[4-(methylthlo)-1 H-lnda2ol-5-yl]oxy)cyclohexanamlne as a starting material. 
Melting point: 1 99-201 °C 
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Example 612 

Synthesis of cte-4^4-(methylsulfonyl)-1H^ 

(a) Synthesis of 2-(cls-4-{[4-(methylsutfonyl)-1H-indra and 2-(cis- 
4-{[4-(methylsulfinyl)-1 H-lndazol-5-yQoxy}cyclohexyi)-1 H-lsolndole-1 ,3(2H)-dlone 

[0978] The title compounds were synthesized by carrying out reaction according to the method described in Example 

609, (a), except for using the 2-(cls-4-{[4-(methylthlo)-1 H-indazol-5-yl]oxy}cyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone ob- 
tained in Example 610, as a starting material. 

(b) Synthesis of cis-4-{[4-(methyisulfonyl)-1H-4ndazol-5-yl]oxy}cyclohexanamine 

[0979] The title compound was synthesized by carrying out reaction according to the method described In Example 
381, except for using 2-(cls-4-{[4-<methylsulfony0^ as a 

starting material. 

IR (neat)cm- 1 ; 1300, 1228, 1128, 978, 931. 
Example 613 

Synthesis of cis-4K[4-(methylsulflnyl)-1H-indazol-5-yl]oxy}cyclohexanamine 

[0980] The title compound was synthesized by carrying out reaction according to the method described in Example 
381 , except for using the 2-(d$-4-{[4-(methylsu1ftnyl)-1 H-indazol-5-yl]oxy}cyclohexy H-teoindole-1 ,3(2H)-dione ob- 
tained in Example 612, (a), as a starting material. 
IR (neat)cm* 1 ; 3168, 1284, 1228, 1018. 931. 

Example 614 

Synthesis of 2-(cis-3-{[4-(methylthio)-1 H-indazol^5-yl]oxy}cyclohexyl)-1 H-isoindole-1 ,3(2H)-dione 

[0981 ] The title compound was synthesized by carrying out reaction according to the method described In Example 
608, (a), except for using the trans-2-(3-hydroxycyclohexyl)-1 H-isoindole-1 ,3(2H)-dlone obtained in Example 385, (b), 
as a starting material. 

Melting point: 156-157°C 

Example 615 

Synthesis of cis-3-{[4-(methylthio)-1H-lndazol-5-yl]oxy}cyclohexan amine 

[0982] The title compound was synthesized by carrying out reaction according to the method described in Example 
381, except for using the 2-(cls-3-([4-<methyithio)-1H-lndazol-5-yl]oxy}cyclohexyl)-1 H-isolndole-1 ,3(2H)-dlone ob- 
tained in Example 614, as a starting material. 
Melting point: 140°C 

Example 61 6 

Synthesis of trans-4-{[4-(methylthio)-1H-indazol-5-yi)oxy)cyclohexanamlne 

(a) Synthesis of 2-(traris-4^4-(methyfthio)-1H-inda^^ ,3(2H)-dione 

[0983] The title compound was synthesized by carrying out reaction according to the method described In Example 

610, except for using the cls-2-(4-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dione obtained In Example 323, (c), as a 
starting material. 

(b) Synthesis of trans-4-{[4-(methylthio)-1H-indazol-5-yl]oxy}cyclohexan amine 

[0984] The title compound was synthesized by carrying out reaction according to the method described In Example 
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381. xcept lor using 2-(trans^-{[4-(methy1th^ -1 .3(2H)-dion as a 

starting material. 

Melting point: 138-140«C 

Example 61 7 

Synthesis of 2-(trans-3-{[4-(methylthio)-1H-indazol-5^ ,3(2H)-dione 

[0985] The title compound was synthesized by carrying out reaction according to the method described In Example 
61 0, except for using the cis-2-(3-hydroxycyclohexyl)-1 H-isolndole-1 ,3(2H)-dione obtained In Example 326, (d), as a 
starting material. 

IR (neatjcnr 1 ; 3172, 1697, 1232, 1134, 945. 
Example 618 

Synthesis of trans-3-{[4-(methylthio)-1 H-lndazol-5-ylloxy}cyclohexanamlne 

[0986] The title compound was synthesized by carrying out reaction according to the method described in Example 
381, except for using the 2-(trans-3-{[4-(methylthio)-1 H-indazol-5-yQoxyfc^^ ob- 
tained In Example 617, as a starting material. 
Melting point: 11 2-11 3°C 

Example 619 

Synthesis of cis-N,N-dimethyl-4-{[4-(methylthio)-1 H-indazol-5-yl]oxy]cyclohexanamine 

[0987] The title compound was synthesized by carrying out reaction according to the method described In Example 
140, except for using the cis-4-{[4-(methylthio)-1 H-indazol-5-yl]oxy}cyclohexan amine obtained in Example 611 , (a), as 
a starting material. 

Melting point: 157-159*0 

Example 620 

Synthesis of trans-N,N-dlmethyl-4-{[4-(methylthlo)-1 H-lndazol-5«yl|oxy}cyclohexan amine 

[0988] The title compound was synthesized by carrying out reaction according to the method described in Example 
140, except for using the trans-4-{[4-(methylthio)-1H-indazol-5-yl]oxy}cyclohexanamine obtained in Example 616, as 
a starting material. 

Melting point: 139-140°C 

[0969] The following compounds of Example 621 and Example 622 were synthesized by carrying out reaction ac- 
cording to the method described in Example 391, except for using the ds-4-{[4-(methytthlo)-1 H-indazol-5-yl]oxy}cy- 
clohexanamlne obtained In Example 611 , (a), as a starting material. 

Example 621 

[0990] N-(cls-4-{[4-(methylthlo)-1H-indazol-5-yl]oxy}cyclohexyl)propanamide 
Melting point: 155-1 56°C 

Example 622 

[0991 ] N-(cis-4-{[4-(methylthio)-1 H-indazol-5-yl]oxy}cyclohexyl)benzamide 
Melting point: 146-1 48 e C 
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Example 623 

Synthesis of cis-4-{[4-(m thylthlo)-1H-lndazol-5-yl]oxy}-N-propylcycl hexanamino mo n ©hydrochloride 

(a) Synthesis of cls^-{[4-(methylthlo)-1H-lnda2ol-5-y0oxyhN-propylcyclohexanamine 

[0992] The title compound was synthesized by carrying out reaction according to the method described in Example 
399, except for using the N-(cis-4-{[4-(methylthio)-1 H-indazol-5-yl]oxy}cyclohexyl)propanamlde obtained in Example 
621 1 as a starting material. 

(b) Synthesis of cis-4-{[4-(methylthlo)-1H-lnda2oi-5>yl]oxy}-N-propylcyclohexanamlne monohydrochforlde 

[0993] The title compound was synthesized by carrying out reaction according to the method described In Example 
327, except for using cls-4-{[4^methylthio)-1H-lndazol-5-yl]oxy)-N-propylcyclohexanamlne as a starting material. 
Melting point: 178-1 79° C 

Example 624 

Synthesis of cis-N-benzyl-4-{[4-(methylthio)-1H-indazol-5-yl]oxy}cyclohexan amine monohydrochloride 

(a) Synthesis of cis^^enzyl-4-{[4-(methylthio)-1H-indazol-5-yl]oxy)cyclohexanamlne 

[0994] The title compound was synthesized by carrying out reaction according to the method described in Example 
399, except for using the N-(crs-4^4-(methylthio>-1H-lndazol-5-yl]oxy}cydohexyl)benzamlde obtained In Example 
622, as a starting material. 

(b) Synthesis of cls-N^enzyl-4-{[4-(methylthlo)-1H-lndazol-5-yl]oxy)cyclohexanamlne monohydrochloride 

[0995] The title compound was synthesized by carrying out reaction according to the method described In Example 
327, except for using cis-N-benzyl-4-{[4-(methylthio)-1H-indazol-5-yl]oxyJcyclohexanamlne as a starting material. 
Melting point: 232°C (decomp.) 

Example 625 

Synthesis of N-(trans-4-{[4-{methylthlo)-l H-indazol-5-yl]oxy}cyclohexyl)propanamlde 

[0996] The title compound was synthesized by carrying out reaction according to the method described in Example 
391, except for using the trans-4-{[4-(methylthlo)-1H-lndazol-5-yl]oxy}cyclohexanamlne obtained In Example 616, as 
a starting material. 

Melting point: 201-202°C 

Example 626 

Synthesis of trans-4-{[4-{methylthio)-1 H-indazol-5-yl]oxy}-N-propylcyclohexanamine 

[0997] The title compound was synthesized by carrying out reaction according to the method described in Example 
399, except for using the N-(tran3^[4-(methylthlo)^ Example 
625, as a starting material. 

Melting point: 168-1 69°C 

Example 627 

Synthesis of trans-N*enzy1-4^4-(methylmloH 

(a) Synthesis of N-(trans-4-{[4-(mathy1thio)-1 H-indazol-5-yl]oxy}cyclohexyl)benzamide 

[0998] The title compound was synthesized by carrying out reaction according to the method described in Example 
391 , except tor using the trans-4H[4-(methylthlo)-1H-lndazol-5-ylIoxyJ<^lohexajiamlne obtained In Example 61 6, as 
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a starting material. 

(b) Synthesis of tmns-N-benzyl^[4-(methylthio)-1H-indazol-5-yl]oxy}cydoh xanamin 

[0999] The title compound was synthesized by carrying out reaction according to the method described in Example 
399, except for using N-(trans-4-{[4-(methylthlo)-1H-lndazol-5-yl]oxy]cyclohexyl)benzamlde as a starting material. 
Melting point: 135.5-1 36°C 

Example 628 

Synthesis of 4-(ethylthlo)-1H-lndazol-5-ol 

(a) Synthesis of 4-(ethylthio)-1 -tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yk>xy)-1H-Indazole 

[1000] The title compound was synthesized by carrying out reaction according to the method described In Example 
607, (b), except for using sodium thioethoxlde as a starting material. 

(b) Synthesis of 4-(ethylthlo)-1 H-indazol-5-ol 

[1001] The title compound was synthesized by carrying out reaction according to the method described in Example 
607, (c), except for using 4-(ethylthio)-l-tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1H as a 

starting material. 

Melting point: 116°C 

Example 629 

Synthesis of 2-(cte-4-{[4-(ethytthlo)-1 H-lndazol-5-yl]oxy}cyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone 

[1002] The title compound was synthesized by carrying out reaction according to the method described In Example 
610, except for using the 4-(ethylthlo)-1H-lndazol-5-ol obtained in Example 628, as a starting material. 
1 H-NMR (CDCI 3 ) 5; 1.26 (3H, t, J=7.3Hz), 1.73-1.61 (2H, m), 2.29-2.21 (2H, m), 2.98-2.86 (2H, m), 3.18 (2H, q, 
J=7.3Hz), 4.28^.18 (1H, m), 4.67-4.63 (1H, m), 7.19 (1H, d, J=9.0Hz), 7.38 (1H, d, J=9.0Hz), 7.74-7.68 (2H, m), 
7.87-7.81 (2H, m), 8.23 (1H, s). 

Example 630 

Synthesis of cis-4-{[4-(ethyithio)-1H-indazol-5-yl]oxy}cyclohexanamine monohydrochloride 

(a) Synthesis of cis-4-{[4-(ethylthlo)-1H-lndazol-5-yl]oxy}cyciohexanamine 

[1003] The title compound was synthesized by carrying out reaction according to the method described in Example 
381 , except for using the 2-(cls-4-{[4-(ethylthlo)-1 H-lndazol-5-yl]oxy)cyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone obtained 
in Example 629, as a starting material. 

(b) Synthesis of cis-4-ff4-(ethylthlo)-1H-lndazol-5-yl]oxy}cyclohexanamlne monohydrochloride 

[1004] The title compound was synthesized by carrying out reaction according to the method described In Example 
327, except for using cis-4-{[4-(ethylthlo)-1 H-indazol-5-yl]oxy}cyclohexanamine as a starting material. 
Melting point: 190°C (decomp.) 

Example 631 

Synthesis of cls-34[4-(ethylthlo)-1H-lndazol-5-yl]oxyJcyclohexanamlne 

(a) Synthesis of 2-{cis-3-{[4-(ethylthio)-1 H-indazol-5-yl]oxy}cyclohexyl)-1H-isoindole-1 ,3(2H)-dione 

[1005] The title compound was synthesized by carrying out reaction according to the method described in Example 
61 0, except tor using the trans-2-(3-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone obtained In Example 385, (b) and 
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th 4-(ethylthlo)-1 H-lndazol-5-ol obtained in Example 628, as starting mat rials, 
(b) Synthesis of cl8-3-{[4-(ethylthio)-1H-lndazol-5-yt]oxy}cydoh xanamin 

[1006] The title compound was synthesized by carrying out reaction according to the method described in Example 
381 , except for using 2-(ds-3-{[4-(ethylthlo)-1 H-lndazol-5-yl]oxy}cyctohexyl)-1 H-lsolndole-1 ,3(2H)-dlone as a starting 
material. 

Melting point: 109.5-110.5°C 

Example 632 

Synthesis of trans-4-{[4-(ethylthlo)-1H-lndazol-5-yl]oxy}cyciohexanamine 

(a) Synthesis of 2-(trans-4-tf4-(ethyithlo)-im^ f 3(2H)-dlone 

[1007] The title compound was synthesized by carrying out reaction according to the method described In Example 
610, except for using the ds-2-(4-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone obtained In Exampie 323, <c) and 
the 4-(ethyrthlo)-1 H-indazol-5-ol obtained in Example 628, as starting materials. 

(b) Synthesis of trans-4-{[4-(ethylthlo)-1H-indazol-5-y!]oxy}cyclohexanamlne 

[1008] The title compound was synthesized by carrying out reaction according to the method described In Example 
381 , except for using 2-(trans-4^[4-{ethylthlo)-1H-lndazol-5-yl]oxy}cyclohexyi)-1H-isoindole-1 ,3(2H)-dione as a start- 
ing material. 

Melting point: 157-1 58°C 

Example 633 

Synthesis of trans-3-{[4-(ethylthlo)-1 H-inda^ol-5-yl]oxy}cyciohexanamlne 

(a) Synthesis of 2-(trans-3-tf4-(ethylthlo)-1H^ ,3(2H)-dlone 

[1009] The title compound was synthesized by carrying out reaction according to the method described in Example 
610, except for using the cls-2 -(3 -rrydroxycyclohexyi)-1 H-lsolndole-1 ,3(2H)-dlone obtained in Example 326, (d) and 
the 4-(ethylthlo)-lH-lndazol-5-ol obtained in Example 628, as starting materials. 

(b) Synthesis of trans-3-{[4-(ethyithio)-1H-indazol^5-yi]oxy}cyclohexan amine 

[1010] The title compound was synthesized by carrying out reaction according to the method described in Example 
381, except for using 2-(trans-34[4-(ethylthlo)-1H-lnda^^ as a start- 

ing material. 

Melting point: 11 1-11 2°C 

Example 634 

Synthesis of 4-propoxy-1H-indazol-5-ol 

(a) Synthesis of 14etrahydrc-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1H-indazol-4-ol 

[1011] Under a nitrogen atmosphere, a 1 .57M-n-butyllithium/hexane solution (12.00 ml, 0.0189 mol) was added 
dropwise to a solution of the 4-bromo-1 4etrahydro-2H-pyran-2*yl-5-(tetrahydro-2H-pyran-2-yioxy)-1 H-lndazoie (6.0 g, 
0.01 57 mol) obtained in Example 607 in tetrahydrofuran (120 ml) at -78° C over a period of 1 5 minutes. After 30 minutes, 
a solution of trlmethoxyborane (2.65 ml, 0.0236 moi) In tetrahydrofuran (30 ml) was added dropwise thereto over a 
period of 5 minutes and the resulting mixture was slowly heated After 15 hours, acetic acid (1 .98 ml, 0.0346 mol) was 
added thereto. After 15 minutes, a solution of 30%-aqueous hydrogen peroxide solution (4.46 ml, 0.0393 mol) in tet- 
rahydrofuran (20 ml) was added dropwise thereto over a period of 10 minutes, and the resulting mixture was slowly 
heated to room temperature. After 8.5 hours, a 30%-aqueous hydrogen peroxide solution (4.72 mmol) was further 
added thereto. After 1 5 hours, a 10%-aqueous sodium hydro gensulftte solution and a saturated aqueous sodium hy- 
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drogencarbonat solution war added thereto, and the resulting mixtur was poured into wat r and extracted with ethyl 
acetate. The extract solution was concentrated under reduced pressure and the resulting residue was purified by a 
silica gel c lumn chromatography (elu nt: hexane/ethylac tate).Th residu purified was cone ntrated under reduced 
pressure and the resulting residue was washed with hexane by repulplng to obtain 1-tetrahydro-2H-pyran-2-yl-5-(tet- 
s rahydro-2H-pyran-2-yloxy)-1 H-lndazol-4-ol (2.9692 g, 42%). 

(b) Synthesis of 4-propoxy-1-tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazole 

[1012] Under a nitrogen atmosphere, n-propyl Iodide (257 uJ, 2.64 mmol) and cesium carbonate ($60 mg, 2.64 mmol) 
io were added to a solution of 1 -tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yIoxy>-1 H-lndazol-4-ol (700 mg, 2.20 
mmol) In N.N-dlmethylformamlde (7 ml) at room temperature. After 2 hours, the reaction solution was poured into water 
and extracted with ethyl acetate. The extract solution was concentrated under reduced pressure and the resulting 
residue was puriTied by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 4-propoxy-1 -tet- 
rahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-lndazole (852.6 mg). 

13 

(c) Synthesis of 4-propoxy-1H-lndazol-5-ol 

[1013] Under a nitrogen atmosphere, trifluoroacetic acid (5.5 ml) was added to a solution of 4-propoxy-1 -tetrahydro- 
2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazole (852.6 mg) in dichloromethane (16.5 ml) at room temper- 

20 ature. After 2.5 hours, the reaction solution was poured onto Ice, adjusted to pH 7 with an aqueous sodium hydroxide 
solution, and then extracted with ethyl acetate. The extract solution was concentrated under reduced pressure and the 
resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate). The residue pu- 
rified was concentrated under reduced pressure and the resulting residue was washed with diethyl ether/hexane by 
repulplng to obtain 4-propoxy-1 H-lndazol-5-ol (338.2 g, 80%, two steps). 

25 ir (neat)cnr 1 ; 3282, 2931, 1305, 1081, 800. 

Example 635 

Synthesis of 4-nltro-1 H-indazol-5-oi 

30 

[1014] Under a nitrogen atmosphere, a solution of tetraf luoroborate nitrite (110 mg, 0.783 mmol) in acetonitrile (3 
ml) was added dropwlse to a suspension of the 1 H-lnda2ol-5-ol (100 mg, 0.745 mmol) obtained In Reference Example 
4 In acetonitrile (4.0 ml) at -35°C over a period of 1 0 minutes, and the resulting mixture was slowly heated to 0*C. After 
2 hours, the reaction solution was poured Into water and extracted with ethyl acetate. The extract solution was con- 
3s centrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: 
hexane/ethyl acetate). The residue purified was concentrated under reduced pressure and the resulting residue was 
washed with ethanol/diisopropyl ether by repulping to obtain 4-nitro-1H-indazol-5-ol (59.8 mg, 45%). 
IR (neat)cnrr 1 ; 3091 , 1629, 1500, 1147, 933, 702. 

to Example 636 

Synthesis of cis-3^(4-propoxy-1H-lndazol-5-yl)oxy]cyclohexanamlne hydrochloride 
(a) cis-3-{(4-Propoxy-1H-indazol-5-yl)oxy]cyclohexanamine 

45 

[1015] Under a nitrogen atmosphere, triphenylphosphine (164 mg, 0.624 mmol), the trans-2-(3-hydroxycyclohexyl)- 
1H-l$olndole-1,3(2H)~dlone(126 mg, 0.520 mmol) obtained In Example 385, (b) anddllsopropyl azodlcarboxylate (113 
u,l, 0.572 mmol) were added at 0°C to a solution of the 4-propoxy-1H-lndazol-5-ol (100 mg, 0.520 mmol) obtained In 
Example 634 in tetrahydrofuran (4 ml). After 30 minutes, the resulting mixture was heated to room temperature and 

50 stirred overnight. The reaction solution was concentrated under reduced pressure, and the resulting residue was diluted 
with chloroform and washed with a 1M-aqueous sodium hydroxide solution. The aqueous layer was re-extracted with 
chloroform and then the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was 
concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetate). To the oil thus obtained was added a 30%-methylamlne-ethanol solution at room tem- 

55 perature, and the resulting mixture was refluxed. After 2 hours, the mixture was concentrated under reduced pressure 
at room temperature, and the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/ 
methanol -> chloroform/met ha nol (1%-aqueous ammonia)) to obtain cls-3-[(4-propoxy-1 H-indazol-5-yl)oxy]cyclohex- 
anamlne (82.3 mg, 55%). 
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(b) Synthesis of cis-3-[(4-propoxy-1H-indazol-5-yl)oxy]cycloh xanamine hydrochloric! 

[1016] Under a nltrog n atmosphere, 1 M -hydrochloric acid-diethyi ether (341 uJ, 0.341 mmol) was added dropwise 

to a solution of cls-3-((4-propoxy-1H-lndazol-5-yl)oxy]cyclohexanamlne (82.3 mg, 0.284 mmol) In methanol (2 ml) at 
5 room temperature. After 1 hour, the mixture thus obtained was concentrated under reduced pressure and the resulting 

residue was crystallized from ethyl acetate, followed by filtration under reduced pressure, and then drying. The solid 

thus obtained was washed with hexane by repulping to obtain cis-3-[(4-propoxy-1 H-indazol-5-yi)oxy]cyclohexan amine 

hydrochloride (78.8 mg, 83%). 

IR (neat)cnr 1 ; 2939, 1508. 1228, 1147, 939. 
™ [1017] The following compound of Example 637 was synthesized by carrying out reaction according to the method 

described In Example 636, except for using the trans-2-(4-hydroxycyclohexyr)-1H-lsolndole-1 ,3(2H)-dlone obtained In 

Example 323, (a), as a starting material. 

Example 637 

is 

[1018] Synthesis of cle-4-[(4-propoxy-1 H-lndazoi-S-yl)oxy]cyclohexanamlne hydrochloride 

1 H-NMR (DMSO-cy 8; 1 .01 (3H, t, J=7.4Hz), 1 . 60 (2H, m), 1 .70-1 .88 (6H, m), 1 .91 (2H, m), 3.08 (1 H, brs), 4.24 (2H, 
t, J=6.5Hz), 4.29 (1H, m), 7.09 (2H, s), 7.90 (3H, brs), 8.09 (1H, s), 13.00 (1H, brs). 

[1019] The following compound of Example 638 was synthesized by carrying out reaction according to the method 
20 described in Example 634. 

Example 638 

[1020] 4-lsopropoxy-1H-lndazoi-5-ol 
25 1 H-NMR (DMSO-de) 8; 1 .25 (6H, d, J=6.2Hz), 4.63 (1 H, qq, J=6.2, 6.2Hz), 6.97 (1H, d, J=8.8Hz), 7.01 (1 H, d, J=8.8Hz), 
7.89 (1H. s), 8.49 (1H. s), 12.78 (1H, brs). 

Example 639 

30 Synthesis of cis-ISH4-[(4-m ethyl- 1 H-indazol-5-yl)oxy]cyclohexyl}methanesulfonamide 

[1021 ] Under a nitrogen atmosphere, trlethylamlne (49.5 u.l, 0 .355 mmol) was added at 0°C to a solution of the els- 
4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne hydrochloride (100 mg, 0.355 mmol) obtained In Example 410 In 
tetrahydrofuran (4 ml), followed by adding dropwise thereto a solution of methanesulfonyl chloride (28 jd, 0.362 mmol) 

3s in dichloromethane (2 ml). After 30 minutes, the resulting mixture was heated to room temperature and trlethylamlne 
(0.365 mmol) was further added thereto. After 2 hours, trlethylamlne (0.355 mmol) and methanesulfonyl chloride (0.355 
mmol) were further added thereto. After 2 hours, the reaction solution was poured into water and extracted with ethyl 
acetate. The extract solution was concentrated under reduced pressure and the resulting residue was purified by a 
silica gel column chromatography (eluent: chloroform/ethyl acetate) to obtain cis-N-[4-[(4-methyM H-indazol-5«yl)oxy] 

40 cyclohexyljmethanesulfonamlde (31 .7 mg, 28%). 
IR (neat)cm- 1 ; 3249, 2933, 1508, 1298, 1155, 945. 

Example 640 

« synthesis of cls-3-[(4-lsopropoxy-1 H-lndazol-5-yl)oxy]cyclohexanamlne hydrochloride 
(a) Synthesis of cls-3-[(4-isopropoxy-1 H-lndazoi-5-y0oxy]cyctohexanamlne 

[1022] Under a nitrogen atmosphere, the 4-isopropoxy-1 H-indazol-5-ol (11 8 mg, 0.614 mmol) obtained in Example 
so 638 and the trans-2-(3-hydroxycyclohexyl)-1H-isoindole-1,3(2H)-dione (100 mg, 0.408 mmol) obtained in Example 
385, (b) were added to a solution of 90%-cyanomethyfen9tri-n-buty1phosphorane (155 mg, 0.614 mmol) in toluene (4 
mi) at room temperature, and the resulting mixture was heated to 100°C. After 4.5 hours, the reaction solution was 
concentrated under reduced pressure and the resulting residue was diluted with chloroform and washed with a 1 M- 
aqueous sodium hydroxide solution. The aqueous layer was re-extracted with chloroform and then the organic layer 
55 was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and 
the resulting residue was purified by a silica gel column chromatography (eluent: hexan a/ethyi acetate). To the resulting 
oil was added a 30%-methyiamine-ethanol solution at room temperature, and the resulting mixture was refluxed. After 
4 hours, the mixture was concentrated under reduced pressure at room temperature, and the resulting residue was 
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purified by a silica gel column chromatography ( lu nt: chloroform/methanol -» chl roform/methanol (1%-aqueous 
ammonia)) to obtain cls-3-[(4-lsoprcpoxy-1 H-lndazol-5-yl)oxy)cyclohexanamlne (71 .0 mg, 60%). 

(b) Synthesis of cls-3-[(4-lsopropoxy-lH-lnda20l-5-yl)oxy]cyclohexanamlne hydrochloride 

5 

[1023] Under a nitrogen atmosphere, 1 M-hydrochlorlc acld-dlethyl ether (350 u.l, 0.341 mmol) was added dropwlse 
to a solution of cis-3-[(4-isopropoxy-1 H-inda2ol-5-yl)oxy]cyclohexanamine (84.3 mg, 0.284 mmol) in isopropanol (2 ml) 
at room temperature. After 1 hour, the mixture thus obtained was concentrated under reduced pressure and the resulting 
residue was crystallized from ethyl acetate, followed by filtration under reduced pressure, and then drying. The solid 
10 thus obtained was washed with hexane by repulping to obtain cis-3-[{4-isopropoxy-1H-lndazol-5-yl)oxy]cyclohexan- 
amlne hydrochloride (70.1 mg, 74%). 
IR (neat)cnr 1 ; 2937, 1508, 1227, 1087, 928. 

[1024] The following compound of Example 641 was synthesized by carrying out reaction according to the method 
described In Example 640, except for using the trans-2-(4-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone obtained In 
*s Example 323, (a), as a starting material. 

Example 641 

[1025] cis-4-[(4-lsopropoxy-1H-indazol-5-yl)oxy]cyclohexanamine hydrochloride 
20 |R (neat)cnr 1 ; 2935, 1506, 1228, 1063. 939. 

Example 642 

Synthesis of cls-4-methyl-5-[(4-pyrrolldln-1-ylcyclohexyl)oxy|-lH-lndazole and cls-4({4-methyl-1H-lndazol-5-yl}oxy) 
25 cyclohexyl}amino)butan-1 -ol 

(a) Synthesis of cls-1 -{4-[(1 -acetyl-4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl}pyrrolldlne-2,5-dione 

[1026] Under a nitrogen atmosphere, succinic anhydride (1 05 mg, 1 .05 mmol) and trlethy lamina (279 uJ, 2.00 mmol) 
30 were added to a solution of the cls-4-[(4-memyl-1H-indazol-5-yl)oxy]cyclohexanamine hydrochloride (282 mg, 1 .00 
mmol) obtained In Example 410 In toluene (6 ml) at room temperature, and the resulting mixture was refluxed. After 
5.5 hours, the reaction solution was poured into water and extracted with ethyl acetate. The extract solution was con- 
centrated under reduced pressure, and to a solution of the resulting residue In ethyl acetate (4 ml) was added acetyl 
chloride (214 pJ, 3.00 mmol), and the resulting mixture was heated to 100°C. Dlmethylformamlde (2 ml) was added 
35 thereto because a solid was precipitated. After 2 hours, the reaction solution was poured Into water and extracted with 
ethyl acetate. The extract solution was concentrated under reduced pressure and the resulting residue was purified 
by a silica gel column chromatography (eluent: hexan a/ethyl acetate) to obtain cis-1 -{4-[(1 -acetyl-4-methyl-1 H-indazol- 
5-yl)oxy]cyclohexy1}pyrrolidlne-2.5-dlone (123.7 mg, 33%). 

to (b) Synthesis of cls-4-methyh5-[(4-pyrrolldln-1 «yicyclohexyl)oxy]-1 H-lndazole and cls-4«4-methyl-1 H-lndazol-5-yl} 
oxy)cyclohexyl}amlno)butan-1 -ol 

[1027] Under a nitrogen atmosphere, 28%-sodium methoxide (64^1, 0.311 mmol) was added at o°C to a suspension 
of cis-1-{4-t(1-acetyl-4-methyl-1H-indazol-5-yl)oxy]cyctohexyl}pyrrolidine-2,5<ljone (500 mg, 0.311 mmol) in a mixture 

45 of methanol (3 ml) and tetrahydrofuran (3 ml). After 10 minutes, a saturated aqueous ammonium chloride solution was 
added to the reaction solution and the resulting mixture was poured into water and extracted with ethyl acetate. The 
extract solution was concentrated under reduced pressure, and to a solution of the resulting residue in tetrahydrofuran 
(4 ml) was added lithium aluminum hydride (47 mg, 1 .25 mmol) and the resulting mixture was refluxed. After 4 hours, 
water, a 2M-aqueous sodium hydroxide solution and water were added thereto in that order, and the resulting mixture 

so was filtered by the use of Celite. The filtrate was concentrated under reduced pressure and the resulting residue was 
purified by a silica gel column chromatography (eluent: chloroform/methanol -> chloroform/methanol (1%-aqueous 
ammonia)) to obtain cls-4-methyl-5-[(4-pyrrolldln-1 -ylcydohexyl)oxy]-1 H-lndazole (59.6 mg, 64%) and ds-4({4-methyl- 
1H-lndazol-5-yl}oxy)cyclohexyl}amlno)butan-1-ol (15.4 mg ( 16%). 
IR (neat)cnr 1 ; 3156, 2943, 1514, 1222, 1095, 951 . 

55 



163 



EP 1 403 255 A1 



Exampl 643 

Synth is of 4-morpholln-4-yl-1 H-lndazol-5-ol 

s (a) Synthesis of 4-morpholine-1 -tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazole 

[1028] Under a nitrogen atmosphere, morpholine (1.10 ml, 0.0126 mol), (oxydi-2,1-phenylene)bis(diphenylphos- 
phine) (226 mg, 0.420 mmol), sodium t-butoxlde (1 .41 g, 0.0147 mol) and trls(dibenzylideneacetone)dipalladium(0)- 
chloroform (21 7 mg, 0.21 0 mmol) were added to a solution of the 4-bromo-1 -tetrahydro-2H-pyran-2-yl-5-(tetrahydro- 

10 2H-pyran-2-yloxy)-1 H-lndazole (395 mg, 0.01 05 mol) obtained In Example 607 in dioxane (80 ml) at room temperature, 
and the resulting mixture was refluxed. After 2 hours, the reaction solution was concentrated under reduced pressure 
and the resulting residue was poured into water and extracted with ethyl acetate. The extract solution was concentrated 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (hexane/ethyl 
acetate) to obtain 4-morphollne-1-tBtrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-lndazole (2.4267 g, 

is 61%). 

(b) Synthesis of 4-morpholln-4-yl-1H-lndazol-5-ol 

[1029] Under a nitrogen atmosphere, trrfluoro acetic acid (12.5 mi) was added to a solution of 4-morpholine-1-tet- 
20 rahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-lndazofe (2.4267 g, 6.43 mol) In dlchloromethane (50 ml) 
at room temperature. After 3 hours, the reaction solution was poured onto Ice and adjusted to pH 6 with an aqueous 
sodium hydroxide solution to separate a dlchloromethane layer, and then the aqueous layer was extracted with ethyl 
acetate. 

The extract solution was concentrated under reduced pressure and the resulting residue was purified by a silica gel 
& column chromatography (eluent: hexane/ethyi acetate). The residue purified was concentrated under reduced pressure 
and the resulting residue was washed with diethyl ether/hexane by repulping to obtain 4-morpholin-4-yl-1 H-lndazol- 
5-ol (882.4 mg, 63%). 

1 H-NMR (DMSO-cy 5; 3.15 (4H, m), 3.77 <4H, m), 6.95 (1 H, d, J=8.8Hz), 7.08 (1H, d f J=8.8Hz), 8.06 (1H, s) ( 8.24 
(1H, s), 12.79 (1H, s). 

30 [1030] The following compounds of Examples 644 and 645 were synthesized by carrying out reaction according to 
the method descrbed In Example 640, (a), except for using the 4-morpholin-4-yi-1 H-indazol-5-ol obtained in Example 
643, as a starting matehai. 

Example 644 

3S 

[1031 ] cls-4-[(4-morphollne-1 H-lndazol-5-y0oxy]cyciohexanamlne 
IR (neat)cnrv 1 ; 2941, 1495, 1219, 1113, 937. 

Example 645 

40 

[1032] Synthesis of cls-3-[(4-morpholine-1 H-indazol-5-yl)oxy]cyclohexanamine 
IR (neat)cm- 1 ; 2931, 1506, 1220, 1111, 930. 

Example 646 

45 

Synthesis of {cfs-2-{(4-methyl-1 H-indazol-5-yl)oxy]cyc!ohexyl}methylamlne 

(a) Synthesis of trans-2-[(2-hydroxycyclohexyl)methyl]-1 H-lsoindole-1 ,3(2H)-dione 

so [1033] Under a nitrogen atmosphere, a solution of trans-2<yanohexanol (1 .0 g, 7.99 mmol) in tetrahydrofuran (10 
ml) was added dropwise to a solution of lithium aluminum hydride (1 .21 g, 0.0320 mol) in tetrahydrofuran (15 ml) at 
0°C, and the resulting mixture was refluxed. After 2 hours, water, a 2M-aqueous sodium hydroxide solution and water 
were added in that order to the reaction solution, and the resulting mixture was filtered by the use of Cellte. 
To the flitrate was added 1M -hydrochloric acld-diethyl ether (9.59 ml, 9.59 mmol), and the resulting mixture was con- 

55 centrated under reduced pressure. Potassium carbonate (1.99 g, 0.0144 mol) and ethoxycarbonytphthalimide (1 .93 
g, 8.79 mmol) were added to an aqueous solution (30 ml) of the concentration residue at room temperature. After 15 
hours, the reaction solution was poured into water and extracted with ethyl acetate, and the organic layer was dried 
over anhydrous magnesium sulfate. The organic lay r dried was concentrated under reduced pressu re and the resulting 
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residue was purified by a silica gel column chromatography (eluent: hexana/ethyl acetat ) to obtain trans-2-[(2-hydrox- 
ycyclohexyl)memyl]-1 H-lsolndole-1 ,3(2H)-dione (1.1736 g, 57%). 

(b) Synthesis of {cls-2^(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl]methylarnlne 

[1034] Reaction was carried out according to the method described In Example 640, (a), except for using the 4-me- 
thyMH-indazol-5-ol obtained in Example 402, as a staring material. 

1 H-NMR (DMSO-d 6 ) 5; 1.24-1.85 (11H, m), 2.40 (3H, s), 2.69 (2H, m), 2.03 (1H, m), 227 (1H, m), 2.70 (2H r m), 4.59 
(1H, m), 7.21 (1 H, d, J=9.0Hz), 7.25 (1H, d, J=9.0Hz), 7.98 <1H, s), 12.81 (1H, s). 

Example 647 

Synthesis of trans-2-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexanamine 

(a) Synthesis of cls-2-(2-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone 

[1035] Under a nitrogen atmosphere, a solution of monomethyl phthalate (1.31 g, 7.31 mmol) and N,N-dllsopro- 
pylamine (1.72 ml, 7.31 mmol) in tetrahydrofuran (10 ml) was added dropwise to a solution of benzotrlazol-1-yloxy- 
trispyrrolidinophosphonium hexafluoro phosphate (3.77 g, 7.31 mmol) in tetrahydrofuran (10 ml) over a period of 15 
minutes at room temperature. After 40 minutes, the solution thus prepared was slowly dropped into a solution of cls- 
2-amlnocyclohexanol hydrochloride (1.0 g, 6.65 mmol) and triethylamine (1 .01 ml, 7.31 mmol) in tetrahydrofuran (10 
ml). After 3 hours, p-toluenesulfonlc add (35 mg) was added thereto, and the resulting mixture was refluxed. After 5 
hours, water was added thereto and the resulting mixture was poured into a saturated aqueous sodium hydroxide 
solution and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate. The organic 
layer dried was concentrated under reduced pressure and the resulting residue was purified by a silica gel column 
chromatography (eluent: hexana/ethyl acetate) and purified again by a silica gel column chromatography (eluent: chlo- 
roform/ethyl acetate) to obtain cls-2-(2-h yd roxycyclohexy I)- 1 H-lsolndole-1 ,3(2H)-dlone (1 .5746 g, 97%). 

(b) Synthesis of trans-2-[(4-methyl-IH-lndazol-5-yl)oxy]cyclohexanamlne 

[1036] Reaction was carried out according to the method described in Example 640, (a), except for using the 4-me- 
thyl-1H-lndazol-5-oi obtained In Example 402, as a staring material. 
IR (neat)cirv 1 ; 3161, 1508, 1219, 1092, 941. 

Example 648 

Synthesis of {trans-2-[(4-methyl-1H-inda2ol-5-yl)oxy]cyclohexyl}methylamine hydrochloride 

(a) Synthesis of cis-2-t(2-hydroxycyclohexyl)methyl]-1H-isoindole-1 ,3(2H)-dlone 

[1037] Under a nitrogen atmosphere, potassium carbonate (375 mg, 2.72 mmol) and ethoxycarbonylphthallmide 
(364 mg, 1 .66 mmol) were added to an aqueous solution (4 ml) of 2-amlnomethylcyclohexanol hydrochloride (250 mg, 
1.51 mmol) at room temperature. After 3 hours, the reaction solution was poured into water and extracted with ethyl 
acetate, and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ 
ethyl acetate) to obtain cls-2-[(2-hydroxycyclohexyl)methyl]-1 Hisoindole-1 ,3(2H)-dione (291 .6 mg, 75%). 

(b) Synthesis of {trans-2-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}methylamine 

[1038] Reaction was carried out according to the method described in Example 640, (a), except for using the 4-me- 
thyMhHndazol-5-ol obtained in Example 402, as a staring material. 

(c) Synthesis of {trans-2-[(4-methyl-1H-lnda20l-5-yl)oxy]cyclohexyl)methylamlne hydrochloride 

[1039] Under a nitrogen atmosphere, 1 M- hydrochloric acid-dtethyl ether (249 uJ, 0 249 mmol) was added to a solution 
of {trans-2-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}methylamine (53.8 mg, 0.207 mmol) In 2-propanol (1 ml) at room 
temperature. After 1 hour, the reaction solution was concentrated under reduced pressure and the resulting residue 
was crystallized from 2-propanol/acetonltrlle to obtain {trans-2-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl)methylamlne 
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hydrochl rid (49.4 mg, 81%). 

IR (neat)crrr 1 ; 2929, 1508, 1259, 1060, 810. 

Example 649 

5 

Synthesis of {trans-3^(4-methyMH-1nda20l^ 

(a) Synthesis of 1-cyanocyclohexan-3-one 

10 [1040] Under a nitrogen atmosphere, ammonium chloride (4,1 7 g, 0.078 mo I) and potassium cyanide (6.77 g, 0.1 04 
mot) were added to a solution of 2-cyclohexen-1-one (5.0 g, 0.052 mol) in a 15%-aqueous N r N-dlmethylformamide 
solution (60 ml) at room temperature, and the resulting mixture was heated to 1 00°C. After 3 hours, the reaction solution 
was poured into water and extracted with chloroform, and the organic layer was dried over anhydrous magnesium 
sulfate. The organic layer dried was concentrated under reduced pressure and the resulting residue was purified by a 

is silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 1 -cyanocyclohexan-3-one (345.4 mg, 5.4%). 

(b) Synthesis of cls-2-[(3-hydroxycyclohexyl)methyl]-1 H-ieolndole-1 ,3(2H)-dlone 

[1041 ] Under a nitrogen atmosphere, lithium aluminum hydride (92 mg, 2.44 mmol) was added to a solution of 1 -cy- 
20 anocyclohexan-3-one (100mg, 0.812 mmol) In tetrahydroturan (2 ml) at room temperature, and the resulting mixture 
was refluxed. After 5 hours, water, an aqueous sodium hydroxide solution and water were added in that order to the 
reaction solution, and the resulting mixture was filtered under reduced pressure. Thereafter, 1M-hydrochlorlc acld- 
dlethyi ether (974 jjJ, 0.974 mmol) was added to the filtrate. The resulting mixture was concentrated under reduced 
pressure, and to an aqueous solution (4 ml) of the resulting residue were added potassium carbonate (202 mg, 1 .46 
25 mmol), ethoxycartoonyfchthalimide (196 mg, 0.893 mmol) and acetonitrile (1 ml) at room temperature. After 21 hours, 
the reaction solution was poured into water and extracted with ethyl acetate, and the organic layer was dried over 
anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and the resulting 
residue was purified by a silica gel column chromatography (eluent hexane/ethyl acetate) and purified again by a silica 
gel column chromatography (eluent chloroform/ethyl acetate) to obtain ds-2-[(3-hydroxycydohexyl)m ethyl]- 
30 1 Hlsoindole-1 ,3(2H)-dione (83.5 mg, 40%, cis : trans =12:1). 

(c) Synthesis of {trans-3-[(4-methyl-1H-inda2ol-5-yl)oxy]cycIohexyl}methylamlne 

[1042] Reaction was carried out according to the method described In Example 640, (a), except for using the 4-me- 
3s thyl-1 H-indazol-5-oi obtained In Example 402, as a staring material. 

1 H-NMR (CDCI 3 ) S; 1 .04 (1H, m), 1.26 (1H, m), 1.47 (1H, m), 1.59 (1H, m), 1.74-2.10 (5H, m), 2.51 (3H, s), 2.55 (2H, 
m), 4.54 (1H, m), 7.11 (1H, d, J=9.0Hz), 7.23 (1H, d, J=9.0Hz), 8.02 (1H, s). 

Example 650 

40 

Synthesis of {cis-3-[(4-methyl-1H-inda2ol-5-yl)oxy]cyclohexyl)methylamine hydrochloride 

(a) Synthesis of cis-3-methoxycydohexanecarboamide and trans-3-methoxycyclohexanecarbo amide 

45 [1043] Under a nitrogen atmosphere, thlonyt chloride (902 mg, 7.59 mmol) was added to a solution of 3-methoxy- 
cyclohexylcarboxyllc acid (1 .0 g, 6.32 mmol, cis : trans = 4 : 3) in toluene (20 ml) at room temperature, and the resulting 
mixture was heated to 50*C. After 2 hours, N,N-dlmethylforrnamlde (4 drops) was added thereto because no reaction 
had took place. After 1 hour, the mixture thus obtained was concentrated under reduced pressure, and a solution of 
the resulting residue in chloroform (20 ml) was added dropwise to a saturated ammonia-chloroform solution (15 ml) at 

50 room temperature. After 1 9 hours, the reaction solution was filtered under reduced pressure and the filtrate was con- 
centrated under reduced pressure. Then, the resulting residue was purified by a silica gel column chromatography 
(eluent: chloroform/methanol) to obtain cls-3-methoxycyclohexanecarboamlde (364.1 mg, 37%) and trans-3-methox- 
ycyciohexanecarboamlde (261.3 mg, 26%). 

55 (b) Synthesis of trans-2-[(3-methoxycyclohexyl)m ethyl]- 1 H-isoindole-1 ,3(2H)-dione 

[1044] Reaction was carried out according to the method described In Example 649, (b). 
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(c) Synthesis of trans-2-[(3-hydroxycycloh xyl)methyl]-1 H-isoIndole-1 ,3(2H)-dion 

[1045] Under a nitrogen atmosphere, a solution of sodium iodide (247 mg, 1 .65 mmol) and 1 5-crown-5 (327 u.l, 1 .65 
mrnol) In dlchloromethane (2.7 ml) was slowly dropped Into a solution ot trans-2-t(3-methoxycyclohexyl)methyl]-1H- 

s isolndole-1 f 3(2H)-dione (100 mg, 0.366 mmol) in dlchloromethane (2 mi) at40°C. After 1 0 minutes, a 1 M-tribromobo- 
ranedlchloromethane solution (1 .1 0 ml , 1 . 1 0 mmol) was added dropwlse thereto. After 1 hour, the mixture thus obtained 
was slowly heated to be adjusted to 0°C 2.5 hours after the start of the heating. After standing at room temperature 
for 14 hours, the reaction solution was poured onto ice and extracted with chloroform. The extract solution was con- 
centrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: 

to hexane/ethyl acetate) to obtain trans-2-[(3-hydroxycyclohexyl)methyl]-1 H-isoindole-1 ,3(2H)-dione (63.2 mg, 67%). 

(d) Synthesis of {cls-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}methylamine 

[1046] Reaction was carried out according to the method described In Example 640, (a), except for using the 4-me- 
is thyMH-lndazol-5-ol obtained In Example 402, as a starting material. 

(e) Synthesis of {cls-3-[(4-methyl-1H-lnda20l-5-yl)oxy]cyclohexyl}methylamlne hydrochloride 

[1047] Under a nitrogen atmosphere. 1 M -hydrochloric acid- diethyl ether (11 9 u.l, 0. 11 9 mmol) was added to a solution 
20 of {cls-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl}methylamlne (25.8 mg, 0.0995 mmol) In 2-propanol (1 ml) at room 
temperature. After 1 hour, the reaction solution was concentrated under reduced pressure and the resulting residue 
was crystallized from 2-propanol/dl ethyl etherto obtain {cls-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}methylamlne 
hydrochloride (21 .8 mg, 74%). 

1 H-NMR (DMSO-d 6 ) 6; 0.93 (1H, m), 1 .11 (1H, m), 1.28 (2H, m), 1.67-1.78 (3H, m), 2.02 (1H, m), 2.11 (1H, m), 2.37 
& (3H, s), 2.69 (2H, m), 4.03 (1H, m), 7.14 (1H, d, J=9.0Hz), 7.26 (1H. d, J=9.0Hz). 7.86 (3H, brs.), 8.01 (1H, S). 

Example 651 

Synthesis of trans-N44-[(1 -acetyl-4-methyl-1 H-lndazol-5-yl)oxy]cyclohexy^N,N-dlmethyiamlne 

30 

[1048] Under a nitrogen atmosphere, triethylamine (112 uJ, 0.607 mmol) and acetyl chloride (25.2 u.l, 0.355 mmol) 
were added to a solution of monohydrochlorlde (100 mg, 0.323 mmol) of the trans- N,N-dlmethyl-N-{4-[(4-methyM H- 
indazol-5-yl)oxy]cyclohexyl}amlne obtained In Example 412 in N,N-dlmethytfoimamide (2 ml) at room temperature. 
After 1 hour, triethylamine (0.420 mmol) and acetyl chloride (0.355 mmol) were further added thereto. After 2 hours, 
3s the reaction solution was poured Into water and extracted with chloroform, and the organic layer was dried over anhy- 
drous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and the resulting residue 
was purified by a silica gel column chromatography (eluent: chloroform/met hanol) to obtain trans-N-{4-[(1 -acetyl-4-me- 
thyl-1H-lndazol-5-yl)oxy]cyclohexyl)-N,N-dlmethylamlne (20.1 mg, 20%). 
IR (neat)cnv 1 ; 2937, 1705, 1508, 1252, 935, 814. 

40 

Example 652 

Synthesis of methyl trans-5-{[4-(dimethylamino)cyclohexyl]oxy}-4-methyl-1H-indazole-1-carboxylate 

43 [1049] Under a nitrogen atmosphere, triethylamine (135 jxl, 0.968 mmol) and methyl chloroformate (37 uJ, 0.484 
mmol) were added at 0°C to a solution of mon ©hydrochloride (100 mg, 0.323 mmol) of the trans-N,N-dimethyl-N- 
{4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne obtained In Example 412 In acetone (2 ml). After 15 minutes, the 
mixture thus obtained was warmed up to room temperature. After 1 hour, triethylamine (0.646 mmol) and methyl chlo- 
roformate (0.484 mmol) were further added thereto. After 1 hour, chloroform (2 ml) was added thereto. After another 

so 3 hours, the reaction solution was poured into a saturated aqueous sodium chloride solution and extracted with chlo- 
roform, and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated 
under reduced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: chloro- 
form/met hanol) to obtain methyl trans-5-{[4-(dlmethyla^ (38.7 
mg, 36%). 

55 1 H-NMR (DMSO-d 6 ) 5; 1.22-1.47 (4H, m), 1 .84 (2H, m), 2.05 (2H, m), 2.21 (6H, s), 2.26 (1H, m), 2.39 (3H, s), 4.00 
(3H, s), 4.17 (1 H, m), 7.38 (1H. d, J=9.0Hz). 7.85 (1H, d, J=9.0Hz), 8.4B (1H, s). 
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Example 653 

Synthesis of {ds-1-methyl-3-[(4-methyl-1 Hindazol-5-yf)oxy]cyclohexyl}methylamine 

s (a) Synthesis of methyl cls-3-methoxycyclohexanecarboxylate and methyl trans-3-methoxycyclohexanecarboxylate 

[1050] Under a nitrogen atmosphere, thionyi chloride (11 .3 g, 0.0948 mol) was slowly dropped into methanol (30 mi) 
at -5°C over a period of 20 minutes. After 15 minutes, a solution of 3-methoxycyclohexylcarboxylic acid (5.0 g, 0.0316 
mol, ds : trans = 4 : 3) In methanol (30 ml) was added dropwlse thereto over a period of 15 minutes. After 2.5 hours, 

10 the reaction solution was concentrated under reduced pressure, and the resulting residue was diluted with ethyl acetate 
and washed with a saturated aqueous sodium hydrogencarbonate solution. The aqueous layer was re-extracted with 
ethyl acetate and then the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was 
concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(el u ant: hexane/ethyl acetate) to obtain methyl cls-3-methoxycydohexanec8rboxyiate (3.0673 g, 56%) and methyl 

is trans-3-memoxycyclohexanecarboxylate (1 .5859 g, 29%). 

(b) Synthesis of methyl 3-methoxy-1-methylcyciohexanecarboxylate 

[1051] Under a nitrogen atmosphere, a 2 M- lithium diisopropyiamide solution (7.32 ml, 0.0146 mmol) was added 
20 dropwlse to a solution of methyl cls-3-methoxycyclohexane-carboxylate (1.80 g, 0.0105 mol) In tetrahydrofuran (36 
ml) at -78°C over a period of 15 minutes. After 3 hours, a solution of methyl Iodide (4.45 g, 0.0314 mmol) in tetrahy- 
drofuran (9 ml) was added dropwlse thereto over a period of 20 minutes, and the resulting mixture was slowly warmed 
up to 0°C. After 3 hours, a saturated aqueous ammonium solution was added thereto and the resulting mixture was 
poured Into water and extracted with ethyl acetate, and the organic layer was dried over anhydrous magnesium sulfate. 
& The organic layer dried was concentrated under reduced pressure and the resulting residue was purified by a silica 
gel column chromatography (elusnt: hexane/ethyl acetate) to obtain methyl 3-methoxy-1 -methylcyclohexanecarboxy- 
late (1 .8985 g, 98%, a 4 : 1 mixture of Isomers). 

(c) Synthesis of trans-3-methoxy-1 -methylcyclohexanecarboxyllc add 

30 

[1052] Under a nitrogen atmosphere, a 2M-aqueous lithium hydroxide solution (1 6.0 ml, 0.031 9 mol) was added to 
a solution of methyl 3-methoxy-1-methylcyclohexanecarboxylate (1.9835 g, 0.0106 mol, a 4 : 1 mixture) In methanol 
(1 6 ml) at room temperature. After 1 hour, the mixture thus obtained was heated to 50*C. After another 3 hours, a 2M- 
aqueous lithium hydroxide solution (0.0213 mol) was further added thereto. After 1 hour, the reaction solution was 

ss adjusted to pH 4 to 5 with an aqueous hydrochloric acid solution and extracted with chloroform, and the organic layer 
was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure and 
the resulting residue was purified by a silica gel column chromatography (eluent: chloroform/methanoi). The residue 
purified was recrystalllzed from hexane to obtain trans-3-methoxy-1 -methylcyclohexanecarboxyllc acid (1 .1 78 g, 64%) 
as a white solid, and ds-3-methoxy-1 -methylcyclohexanecarboxyllc acid (469.2 mg, 26%, a mixture containing 33% 

40 trans-3-methoxy-1 -melhyteyclohexanecarboxyiic acid) was obtained as a filtrate residue. 

(d) Synthesis of trans-3-methoxy-1 -methylcydohexanecarboamlde 

[1053] Under a nitrogen atmosphere, thionyi chloride (390 mg, 3.27 mmol) and N.N-dimethylformamide (4 drops) 
45 were added to a solution of trans-3-methoxy-1 -methylcyclohexanecarboxyllc add (470 mg, 2.73 mmol) In toluene (10 
mi) at room temperature, and the resulting m bet u re was heated to 50° C. After 6 hours, the mixtu re was heated to 1 00°C. 
After another 1 hour, thionyi chloride (1 .64 mmol) was further added thereto. After 2 hours, the mixture thus obtained 
was concentrated under reduced pressure, and a solution of the resulting residue in chloroform (10 mi) was added 
dropwise to a saturated ammonia-chloroform solution (10 ml) at room temperature. After 2 hours, the mixture thus 
so obtained was heated to 50°C. After 9 hours, the reaction solution was filtered under reduced pressure, and the filtrate 
was concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetate -> chloroform/methanoi) to obtain trans-3-methoxy-1-methylcyciohexanecarboamide 
(389.8 mg, 83%). 

55 (e) Synthesis of 2-[(3-methoxy-1 -methylcyclohexyl)methyl]-1 H-isoindole-1 p 3(2H)-dione 

[1054] Reaction was carried out according to the method described in Example 649, (b). 
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(f) Synthesis of 2-[(3-hydroxy-1-methylcyclohexyl)m thyl]-1 H-isoindole-1 ,3(2H)-dione 

[1055] R action was can-led out according to th method described in Example 650, (c). 

5 (g) Synthesis of {cis-1 -methyl-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexy0methylamine 

[1056] Reaction was carried out according to the method described in Example 640, (a), except for using the 4-me- 
thyl-1H-indazol-5-oi obtained in Example 402, as a starting material. 
IR (neat)cnr 1 ; 2921 , 1508, 1221, 941 , 816. 

10 

Example 654 

Synthesis of trans-2,2<limethyt-5-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanecait>onitrile 

is (a) Synthesis of 2 l 2-dlmethyl-5-oxocyclohexanecarbonltrtle 

[1057] Under a nitrogen atmosphere, an aqueous solution (10 ml) oT ammonium chloride (2.37 g, 0.0443 mol) and 
an aqueous solution (20 ml) of potassium cyanide (3.15 g, 0.0483 mol) were added dropwise to a solution of 4,4-dime- 
thyl-2-cyclohexen-1-one (5.0 g, 0.0403 mol) in N,N-dimethylformamide (30 ml) at room temperature, and the resulting 
20 mixture was heated to 70°C. After 2 hours, the reaction solution was poured Into water and extracted with diethyl ether 
and then dlchloromethane. The organic layer was dried over anhydrous magnesium sulfate. The organic layer dried 
was concentrated under reduced pressure and the resulting residue was purified by a silica gel column chromatography 
(eluent: hexane/ethyl acetate) to obtain 2,2-dimethyl-5-oxocyclohexanecarbonltrile (4.033 g, 66%). 

2s (b) Synthesis of cis-S-hydroxy^^-dimethylcyclohexanecarbonitrile 

[1058] Under a nitrogen atmosphere, a solution of 2,2-dimethyl-5-oxocyclohexanecarbonltrile (4.0 g, 0.0265 moi) In 
methanol (30 ml) was added dropwise to a solution of sodium borohydride (1 .00 g, 0.0265 mol) in methanol (40 ml) at 
0°C. After 1 hour, sodium borohydride (0.0133 mol) was further added thereto and the resulting mixture was wanned 

so up to room temperature. After 45 minutes, a saturated aqueous ammonium chloride solution was added to the reaction 
solution and then the methanol was concentrated under reduced pressure. The resulting aqueous solution was diluted 
with water and extracted with chloroform, and the organic layer was dried over anhydrous magnesium sulfate. The 
organic layer dried was concentrated under reduced pressure and the resulting residue was purified by a silica gel 
column chromatography (eluent hexane/ethyl acetate) to obtain cls-5-hydroxy-2,2-dlmethylcyclohexanecarbonltrlle 

35 (3.0550 g, 75%). 

(c) Synthesis of trans-2,2-dimethyt-5-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanecarbonitrile 

[1059] Under a nitrogen atmosphere, a solution of 90%-cyanomethylenetri-n-butylphosphorane (1 .05 g, 4.05 mmol) 
^0 in toluene (5 ml) was added dropwise to a solution of cis-5-hydroxy-2,2-dlmethylcyclohexanecarbonltrlle (500 mg, 3.37 
mmol) in toluene (1 2 ml) at room temperature, followed by adding thereto the 4-methyl-1 H-fndazol-5-ot (507 mg, 3.54 
mmol) obtained In Example 402, and the resulting mixture was heated to 1 00°C. After 4 hours, the reaction solution 
was concentrated under reduced pressure, and the resulting residue was diluted with chloroform and washed with a 
1M-aqueous sodium hydroxide solution. The aqueous layer was re-extracted with chloroform and then the organic 
43 layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under reduced pressure 
and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 
trans-2,2-dlmethyl-5-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanecart)onrtrlle (351.1 mg, 46%). 
IR (neat)cnr 1 ; 3176, 2954, 1508, 1223, 1094, 945. 

so Example 655 

Synthesis of trans-4-methyl-5^[3-(1 -methyl-1 -nltroethyl)cyclohexyQoxy}-1 H-lndazole 

(a) Synthesis of cls-3-( 1 -methyl- 1-nitroethyl)cyclohexanol and trans-3-(1 -methyl-1 -nltroethyl)cyclohexanol 

55 

[1060] Under a nitrogen atmosphere, sodium borohydride (343 mg, 9.07 mmol) was added to a solution of 3-(1-me- 
thyl-1-nitroethyl)cyclohexanone (1 .68 g, 9.07 mmol) known In literature In methanol (17 ml) at 0°C. After 45 minutes, 
a saturated aqueous ammonium chloride solution was added to the reaction solution and then the methanol was con* 
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c ntratedund r reduced pressure. The r suiting aqueous solution was diluted with water and xtract d with chloroform, 
and the organic layer was dried over anhydrous magnesium sulfate. The organic layer dried was concentrated under 
r duced pressure and the resulting residue was purified by a silica gel column chromatography (elu nt: hexane/ethy! 
acetate) to obtain cls-3-(1-methyl-1-nltroethyl)cyclohexanol (499.1 mg, 29%), trans-3-(l -methyl-1-nltroethyr)cyclohex- 

5 anol (259.6 mg, 1 5%) and a mixture of the Isomers (55%). 

(b) Synthesis of trans-4-methy l-5-{[3 -( 1 -methyl-1 -nitroethyl)cyclohexyQoxy}-1 H-indazole 

[1061 ] Reaction was carried out according to the method described In Example 654, (c). 
10 |R (neatjcnrr 1 ; 3184, 2931, 1533, 1508, 1220, 951 , 845. 

Example 656 

Synthesis of cls-4-[ (7-methy M H-lndazol-5-yl)oxy]cyclohexan amine 

13 

(a) Synthesis of 4-amlno-3,5-dImethy1phenol 

[1062] An aqueous solution (4 ml) of sodium nitrite (1 .90 g, 27.5 mmol) was added to an aqueous solution (20 ml) 
of sodium sulfanilate dihydrate (5.78 g. 25.0 mmol). The resulting solution was dropped into a beaker containing con- 
20 centrated hydrochloric acid (5.1 ml) and ice (30 g), and the resulting mixture was kept cold In an Ice bath for 20 minutes 
to prepare solution A. An aqueous solution (30 mi) of sodium hydroxide (5.50 g, 138 mmol) and ice (20 g) were added 
to 3,5-dlmethylphenol (3.05 g, 250 mmol) to effect dissolution, and then solution A was added dropwlse thereto In an 
ice bath. The resulting solution was stirred in the ice bath for 1 hour and then heated to 65°C to 75°C, and sodium 
dlthlonate (16.8 g, 96.5 mmol) was added thereto until the solution lost Its color. The solution was cooled to room 

6 temperature and stirred for 30 minutes, and the solid formed was collected by filtration and dried to obtain 4-amino- 
3,5-dimethylphenol (2.46 g, 72%). 

(b) Synthesis of [4-(acetylamino)-3,5-dimethylpheny1] acetate 

30 [1063] Pyridine (3.30 ml, 40.8 mmol) and acetic anhydride (1.90 ml, 20.1 mmol) were added to a suspension of 
4-amlno-3,5-dimethylphenol (1 .10 g, B.02 mmol) in ethyl acetate (20 ml), and the resulting mixture was stirred at 70°C 
for 1 hour. The mixture was cooled to room temperature and hexane (60 ml) was added thereto to cause crystallization. 
The crystals were collected by nitration and dried to obtain [4-(acetylamino)-3,5-dlmethylphenyl] acetate (1 .69 g, 96%). 

3s (c) Synthesis of (1 -acety!-7-methy1-1 H-lndazol-5-yl) acetate 

[1064] Acetic anhydride (2.20 ml, 23.3 mmol), tetrabutyl ammonium bromide (124 mg, 0.363 mmol), potassium ac- 
etate (1 .50 g, 1 5.3 mmol) and Isoamyl nitrite (1 .34 ml. 9.97 mmol) were added In that order to a solution of [4-(acetylaml- 
no)-3,5-dimethylphenyfl acetate (1.69 g, 7.64 mmol) In ethyl acetate (26 ml), and the resulting mixture was heated 
*o under reflux for 4 hours. The reaction mixture was cooled to room temperature, poured Into water, and then extracted 
with ethyl acetate. The extract solution was washed with a saturated aqueous sodium chloride solution, dried over 
sodium sulfate, and then distilled under reduced pressure to remove the solvent. The residue was purified by a silica 
gel column chromatography (eluent: hexane/ethyl acetate = 7:1-5:1) and then washed with diethyl ether to obtain 
(1 -acetyl-7-methyl-1 H-indazol-5-yl) acetate (875 mg, 49%). 

43 

(d) Synthesis of 7-methyl-1 H-indazol-5-ol 

[1065] A 2N-aqueous lithium hydroxide solution (3.7 ml, 7.4 mmol) was added to a solution of (1 -acetyl-7-methyl- 
1 H-indazol-5-yl) acetate (850 mg, 3.66 mmol) in methanoMetrahydrofuran (1:1, 7.4 ml), and the resulting mixture was 
so stirred at room temperature for 30 minutes. A saturated aqueous ammonium chloride solution was poured into the 
reaction solution, followed by extraction with ethyl acetate, and the extract solution was washed with a saturated aque- 
ous sodium chloride solution , dried over sodium sulfate and then distilled under reduced pressure to remove the solvent. 
The residue was purified by a silica gel column chromatography (eluent: chloroform/methanol = 100 : 3) to obtain 
7-methy1-1 H-lndazol-5-ol (505 mg, 93%). 

55 

(e) Synthesis of cis«4-[(7-methyl-1H-lndazoh5-yr)oxy]cyclohexanamine 

[1 066] To atoluene solution (3 ml) of the 2-(trans-4-hydroxycyclohexyl)-1 H-lsolndazole-1 ,3(2H)-dtone (1 23 mg, 0.502 
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mmol) obtained in Exampl 323, (a)w r added 7-methyM H-indazol-5-ol (111 mg, 0.749 mmol) and cyanomethyl n- 
etri-n-butylphosphorane (228 u.l), and the resulting mixture was stirred at 100°C lor 3 hours. After the solvent was 
distilled off under reduc d pr ssure, the residu was diluted with chlorof rm and then washed with a 1N-aqueous 
sodium hydroxide solution, and the solvent was distilled off under reduced pressure. A 30% methylamlne-ethanol 
s solution (4 ml) was added to the residue and the resulting mixture was heated under reflux for 3 hours. The reaction 
product thus obtained was purified by a silica gel column chromatography (eluent: chlorof orm/methanol/aqueous am- 
monia = 7:1 : 0.1) to obtain cis-4-[(7-methyl-1H-jnda20l-5-yl)oxy]cyclohexanamine (70 mg, 57%). 
IR (neat)cnrv 1 ; 1508, 1163, 1016, 953, 941, 924. 

[1067] The following compound of Example 657 was synthesized by carrying out reaction according to the method 
io described in Example 656, except for using 3-ethyfphenol as a starting material. 

Example 657 

[1068] cls-4-[(3-Methyi-1H-lnda20l-5-yl)oxy]cyclohexanamlne 
is IR (neat)cnr 1 ; 1504, 1448, 1348, 1213, 1205, 1066, 810. 

Example 658 

Synthesis of cis-4-[(4 l 7-dimethyl-1H-inda20l-5-yl)oxy]cyclohexanamine 

20 

(a) Synthesis of (1 -acetyl-4,7-dimethyl-1 H-lndazol-5-yl) acetate 

[1069] Acetic anhydride (49.8 ml, 0.528 mol), tetrabutylammonium bromide (2.85 g, 0,0088 mol), potassium acetate 
(34.5 g, 0.352 mol) and Isoamyl nitrite (30.7 ml, 0.229 mol) were added In that order to a solution In ethyl acetate (600 

£ff ml) of [4-(acetylamino)-2,3 P 5-trimethylphenyl3 acetate (41.4 g, 0.176 mol) synthesized by carrying out reactions ac- 
cording to the methods described in Example 2, a) and b), except for using 2,3,5-trf rnethylphenol as a starting material. 
The resulting mixture was heated under reflux for 4 hours. The reaction mixture was cooled to room temperature, 
poured into water, and then extracted with ethyl acetate. The extract solution was washed with a saturated aqueous 
sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent. 

30 The residue was washed successively with toluene, diethyl ether and methanol to obtain (1-acetyl-4,7-dimethyl-1 H- 
indazol-5-yl) acetate (20.4 g, 47%). As to the filtrate, the solvent was distilled off under reduced pressure, and a mixture 
of (4,7-dlmethyl-1H-lndazol-5-yl) acetate and (6,7-dlmethyl-1H-lndazol-5-yl) acetate (approximately 1 : 1, 7.1 g, 20%) 
was also obtained from a fraction of hexane-ethyi acetate = 1 : 1 by a silica gel column chromatography. 

3s (b) Synthesis of 4,7-dlmethyM H-lndazol-5-ol 

[1070] A 2N-aqueous lithium hydroxide solution (85 ml, 1 70 mmol) was added to a solution of (1 -acatyl-4,7-dimethyl- 
1H-indazol-5-yl) acetate (20.3 g, 82.4 mmol) In methanol-tetrahydrofuran (1 : 1, 170 ml) under Ice-cooling, and the 
resulting mixture was stirred at room temperature for 30 minutes. A saturated aqueous ammonium chloride solution 
40 was poured into the reaction solution, followed by extraction with ethyl acetate, and the extract solution was washed 
with a saturated aqueous sodium chloride solution, dried over sodium sulfate and then distilled under reduced pressure 
to remove the solvent. The residue was washed with acetonltrlle by reputing to obtain 4,7-dlmethyM H-lndazol-5-ol 
(13.0 g, 97%). 

45 (c) Synthesis of cls-4-[(4,7-dlmethyl-IH-lndazol-5-yl)oxy]cyclohexanamlne 
[1071] To atoluene solution (3 ml) of the 2-(trans-4-hyd 

mmol) obtained in Example 323, (a) were added 4,7-dimethyl-1H-indazol-5-ol (122 mg, 0.752 mmol) and cyanometh- 
ylenetri-n-butylphosphorane (201 mg, 0.750 mmol), and the resulting mixture was stirred at 10O°C for 5 hours. After 

so the solvent was distilled off under reduced pressure, the residue was diluted with chloroform and then washed with a 
1 N-aqueous sodium hydroxide solution, and the solvent was distilled off under reduced pressure. A 30% methylamlne- 
ethanol solution (1 0 ml) was added to the residue and the resulting mixture was heated under reflux for 3 hours. After 
the solvent was distilled off, a 30% methylamlne-ethanol solution (10 ml) was added to the residue again, and the 
resulting mixture was heated under reflux for 7 hours. The solvent was distilled off and then the residue was purified 

55 by as ilica gel column chromatography (chlorof orm/meth an ol/aqueo us ammonia = 10 : 1 : 0.1) to obtain cis-4-[(4,7-dim e- 
thyl-lH-indazol-5-yI)oxy)cyclohexanamine (54 mg, 42%). 
IR (neat)cm*i; 2927, 1676, 1201, 1136, 1001, 949. 
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Example 659 

Synth sis of cls-34(4^hloro-6 p 7-dim0thyt-1H-lndazol-5-yl)oxy]cycloh xanamln 

5 (a) Synthesis of 4-chloro-6,7-dimethyM H-indazol-5-ol 

[1072] A 2N-aqueous lithium hydroxide solution (28.6 ml, 57.2 mmol) was added to a solution of a mixture of 
(4,7-dimethyl-1H-inda20l-5-yl) acetate and (6,7-dlmethyl-1H-indazol-5-yl) acetate (approximately 1:1, 5.30 g, 26.0 
mmol) in methanol (30 ml) under ice-cooling, and the resulting mixture was stirred at room temperature for 1 .5 hours. 

10 A saturated aqueous ammonium chloride solution was poured Into the reaction solution, followed by extraction with 
ethyl acetate, whereby a mixture of 4,7-dlmethyM H-lndazol-5-ol and 6,7-dlm ethyl- 1 H-lndazol-5-ol (4.31 g f 1 00%) was 
obtained. To this mixture were added tetrahydrofuran (200 ml) and N-chlorosuccinimide (1 .74 g, 13.0 mmol), and the 
resulting mixture was stirred at 50°C for 3 hours. The reaction solution was poured into water to terminate the reaction, 
and was extracted with ethyl acetate. Hi a extract solution was washed with a saturated aqueous sodium chloride 

is solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent, whereby a crude 
product was obtained. The crude product was washed three times with methanol to obtain 4-chloro-6 l 7-dlmethyl-1 H- 
lndazol-5-ol (440 mg). On the other hand, the solvent of the filtrate was distilled off under reduced pressure and then 
the residue was purified by a silica gel column chromatography (hexane/ethyl acetate = 2 : 1) to obtain 4-chloro- 
6,7-dimethyl-1H-indazol-5-ol (980 mg, 1 .42 g in total, 56%). 

20 

(b) Synthesis of cls-3-[(4-chloro-6,7-dlmethyl-1H-indazol-5-yr)oxy]cyclohexanami^ 

[1073] To a toluene solution (4 ml) of the 2-(tran8-3-hydroxycyclohexyl)-1 H-lsolndazole-1 ,3(2H)-dione (246 mg, 1 .00 
mmol) obtained In Example 385, (b) were added 4-chloro-6,7-dlmethyMH-lndazol-5-ol (197 mg, 1 .00 mmol) and cy- 

6 anomethylenetri-n-butylphosphorane (349 mg, 1 .30 mmol), and the resulting mixture was stirred at 1 00°C for 3.5 hours. 
After the solvent was distilled off under reduced pressure, the residue was diluted with chloroform and then washed 
with a 1 N-aqueous sodium hydroxide solution, and the solvent was distilled off under reduced pressure. A 30% meth- 
ylamtne-ethanol solution (5 ml) was added to the residue and the resulting mixture was heated under reflux for 2 hours. 
Afterthe solvent was distilled off, the residue was purified by a preparative thin-layer silica gel chromatography (eluent: 

30 chloroform/methanol/aqueous ammonia = 7: 1 : 0.1) to obtain cis-3-[(4-chloro-6,7-dimethy1-1 H-indazol-5-yl)oxy]cy- 
clohexanamine (19 mg, 7%). 

IR (neat)cnrr 1 ; 2937, 1473, 1352, 1296, 1074, 995, 933. 

[1074] The following compounds of Examples 660 and 661 were synthesized by carrying out reaction according to 
the method described in Example 658. 

35 

Example 660 

[1 075] cls-3-[(4 ,7-D Imethyl- 1 H-ln dazoi-5-yl)oxy]cyclohexanamln e 
IR (neat)cm-i; 2931, 1523, 1450, 1356, 1323, 1099, 1001, 937. 

40 

Example 661 

[1076] trans^4-[(4,7-Dimethyl-1 H-indazol-5-yi)oxy]cyclohexan amine 
IR (neat)cnr 1 ; 1525, 1227. 1109, 1086, 941. 937, 850. 

45 

Example 662 

Synthesis of cis-N-{4-[(4,7-dimethyM H-indazol^-yl)oxyJcyclohexyl)-N,N<limethylamine 

so [1077] A 36% aqueous formalin solution (161 uJ, 1 .93 mmol) was added to a methanolic solution (2 ml) of the els- 
4-[(4,7-dimethyl-1H-indazol-5-yl)oxy]cyclohexanamine (100 mg, 0.386 mmol) obtained in Example 658, and the re- 
sulting mixture was stirred at room temperature for 1 hour. Sodium cyanoborohydride (51 mg, 0.771 mmol) and acetic 
acid (110 pJ, 1 .92 mmol) were added thereto, and the resulting mixture was stirred at room temperature for 18 hours. 
The methanol was removed by the use of nitrogen gas and chloroform-1 N-aqueous sodium hydroxide solution was 

55 added to the residue, followed by extraction with chloroform. The extract solution was washed with a saturated aqueous 
sodium chloride solution, dried over sodium sulfate, and then distilled under reduced pressure to remove the solvent 
whereby a crude product was obtained. The crude product was purified by a preparative thin-layer silica gel chroma- 
tography (chloroforrn/methanol/aqueous ammonia = 7:1 : 0.1) to obtain cls-N-{4-[(4 I 7-dlmethyl-1 H-lndazol-5-yl)oxy] 
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cyclohexyl}-N,N-dim thylamine (77 mg, 69%). 
IR (neat)crrv 1 ; 1525, 1327, 1227, 1109, 1032, 935. 

[1078] The following compounds of Examples 663 and 664 wer syntheslz d by carrying out reaction according to 
the method described In Example 662, except for using the ds-3-[(4,7-dlmethyl-1 H-lndazol-5-y1)oxy]cyclohexanamlne 
5 obtained In Example 660, as a starting material. 

Example 663 

[1079] cls-N^3-[(4,7-dlmethyl-1H-lndazol-5■yl)oxy]cyclohexyl}-N,N-dlmethylamlne 
10 |R (neat)cnr 1 ; 2935, 1522, 1323, 1099, 1007, 949. 

Example 664 

[1080] cl6-N-benzyl-N-{3-[(4,7-dlmethyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne 
1* IR (neat)cnv 1 ; 2935, 1525, 1452, 1356, 1323, 1196, 1097, 1007, 953. 

[1081] The following compound of Example 665 was synthesized by carrying out reaction according to the method 
described In Example 662. 

Example 665 

20 

[1082] cis-N-benzyl-N-{4-[(4,7-dimethyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne 
IR (neat)cnr 1 ; 2931, 1523, 1450, 1442, 1323, 1101,937. 

[1083] The following compounds of Examples 666 and 667 were synthesized by carrying out reaction according to 
the method described In Example 662, except for using the trans-4-[(4,7-cilmethyl-1H-lndazol-5-yl)oxy]cyclohexari- 
25 amine obtained in Example 661 , as a starting material. 

Example 666 

[1084] trans-N-<4-[(4,7-Dlmethyl-1H-lndazol^ 
SO |R (neat)cm- 1 ; 1520, 1450, 1093, 1055, 1036, 953, 928. 

Example 667 

[1085] tran3-N-benzyl-N-{4-[(4 f 7-dlmethyl-1H-lndazol-5-yl)oxy)cyclohexy1}amlne 
35 |R (neat)cnv 1 ; 1525, 1452, 1325, 1201, 1103, 944. 

Example 668 

Synthesis of cls-fNH4-[(4,7-dlm ethyl- 1 H-indazol-5-yl)oxy]cyclohexyl}propanamide 

40 

[1086] Triethylamine (108 ^l, 0.775 mmol), propionic acid (32 til, 0.429 mmol), 1-ethyl-3-(3-dimethylaminopropyl)- 
carbodllmlde hydrochloride (83 mg, 0.433 mmoi) and 1 hydroxybenzotrlazole (58 mg, 0.429 mmol) were added In that 
order to a dimethylforrnamide solution (2 ml) of the cis-4-[(4,7-dlmethyl-1 H-indazol-5-yl)oxy]cyclohexanamine (1 00 mg, 
0.386 mmol) obtained in Example 658, and the resulting mixture was stirred at room temperature for 20 hours. The 

43 reaction was terminated by the addition of water, followed by extraction with ethyl acetate-toluene (1:1). The extract 
solution was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled 
under reduced pressure to remove the solvent, whereby a crude product was obtained. The crude product was purified 
by a silica gel chromatography (eluent: chloroforrn/methanol = 100 : 2) to obtain cis-N-{4-[(4,7-dlmethyl-1H-indazol- 
5-yl)oxy]cyclohexyl)propanamide (134 mg, 100%). 

50 |R (neat)cm- 1 ; 1641, 1541, 1524, 1325, 1128, 1103, 943. 

[1087] The following compound of Example 669 was synthesized by carrying out reaction according to the method 
described In Example 668, except for using the cls-3-[(4 ,7-dimethy 1-1 H-lndazol-5-y0oxy]cyclohexanamlne obtained In 
Example 660, as a starting material. 

55 Example 669 

[1 088] cis-N-{3-[(4,7-dimethyl-1 H-indazol-5-yl)oxy]cycl oh exyl}propan amide 
IR (neat)cnr 1 ; 1639, 1541, 1522, 1323, 1101, 1003, 949. 
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[1089] The following compound of Example 670 was synthesized by carrying out r action according to the method 
described In Example 668, except for using the trans^^(47-dlmemyl-1HMndazol-5-yl)oxylcyclohexanamlne obtained 
in Example 661 , as a starting material. 

s Example 670 

[1090] trans^H4-[(47-dimemyi-1H-indazol^-yl)oxy]cyclohexyl}propanamide 
IR (neat)cm- 1 ; 1632, 1637, 1525, 1325, 1200, 1111 , 1082, 943. 

10 Example 671 

Synthesis of cis-r>H4-[(4,7-dimethyl-1 H-inda^ol-5-yl)oxy]cyclohexyl}-N-propylamlne 

[1091] Lithium aluminum hydride (70 mg, 1 .84 mmol) was added to a tetrahydrofuran solution (5 ml) of the ds-N- 
15 {4-[(4,7-dlmethyMH-lndazol-5-yl)oxy3cyclohexyl]propanamlde (116 mg, 0.368 mmol) obtained In Example 668, and 
the resulting mixture was heated under reflux for 5 hours. After the reaction solution was diluted with 1 0 ml of tetrahy- 
drofuran, the reaction was terminated by careful addition of water (76 jil). 8 4N-aqueous sodium hydroxide solution 
(76 pJ) and water (230 uJ) in that order under ice-cooling. The reaction solution thus treated was filtered by the use of 
Celite and the solvent was distilled off under reduced pressure to obtain a crude product. The crude product was 
so purified by a preparative thin-layer silica gel chromatography (chloroform/rnethanol/aqueous ammonia = 7:1 : 0.1 ) to 
obtain cis-N-{4-[(4 l 7-dimethyl-1H-indazol-5-yl)oxy]cyclohexyi}-N-p ropy! amine (64 mg, 58%). 
IR (neatjcm- 1 ; 1522, 1325, 1232, 1213, 1105, 939, 920. 

[1092] The following compound of Example 672 was synthesized by carrying out reaction according to the method 
described In Example 671, except tor using the cls-N-{3-[(4,7-dlmethyl-1H-indazol-5-yI)oxy]cyciohexyl}propan amide 
2s obtained in Example 669, as a starting material. 

Example 672 

[1093] ds-N43-[(4,7-dlmethyl-1H-m^ 
30 |R (neat)cm* 1 ; 1524, 1454, 1356, 1323, 1099, 1003, 951. 

[1094] The following compound of Example 673 was synthesized by carrying out reaction according to the method 
described In Example 671 , except for using thetrans-N-{4-[(4,7-dimethyi-1 H-lndazol-5-yl)oxy]cyclohexyl}propan amide 
obtained in Example 670, as a starting material. 

3s Example 673 

[1095] trans-N-{4-[(4,7-dimethyl-1H-indazoi^-yl)oxy]cyclohexyl}-N-propylamlne 
IR (neat)cm* 1 ; 1525. 1327, 1200, 1107, 941. 

*o Example 674 

Synthesis of 2-{cle-4-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl}-1 H-lsolndole-1 ,3(2H)-dlone 

[1096] Diisopropyl dcarboxylate (4.85 g, 24.0 mmol) was added dropwise to a mixture of the 5-hydroxy-4-methyl- 
IH-lndazole (2.96 g, 20.0 mmol) obtained In Example 402, the 2-(trans^-hydroxycyclohexyl)-IHHsolnzole-1,3(2H)- 
dione (4.90 g, 20.0 mmol) obtained In Example 323, (a), triphenytphosphine (5.77 g, 22.0 mmol) and tetrahydrofuran 
(1 20 ml) under Ice-cooling. After 30 minutes, the mixture thus obtained was warmed up to room temperature and stirred 
overnight After the reaction solution was concentrated, a 1 N-aqueous sodium hydroxide solution (200 ml) was added 
to the residue, followed by extraction with chloroform (120 ml) (three times). The organic layer was washed with a 
so saturated aqueous sodium chloride solution and dried over magnesium sulfate. The solvent was distilled off and the 
residue oil was purified by a silica gel column chromatography (hexane/ethyi acetate = 2 : 1 to 1 : 1 ) to obtain 2-{cis- 
4-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl)-1 H-lsoindole-1 ,3(2H)-dlone (1 .76 g, 23%). 

NMR (DMSO-de) 5; 1 .45-1 .72 (4H, m), 2.03 (2H, d, J=1 4.1 Hz), 2.55-2.67 (5H, m), 4.05-4.17 (1 H, m), 4.59 (1 H, s), 7.16 
(1H, d, J=9.0 Hz), 7.19 (1H, d, J=9.2Hz), 7.75-7.88 (4H, m), 8.03 (1H, s), 12.85 (1H, s). 

55 
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Example 675 

Synthesis of cis-4^(1,4-dimethyl-1H-lndazol-5-yl)oxy]cycloh xanamin 

s (a) Synthesis of 2-<cis-4-[(1 ,4-dimethyl-1 H-indazol-5-yl)oxy]cyclohexyl}-1 H-isoindazole-1 ,3(2H)-dione and 2-{cls- 
4-[(2 l 4^lmethyl-2H-lnda20l-5-yl)oxy]cyclohexyl}-1H-lsolnda20le-1,3(2H)-dione 

[1097] Potassium carbonate (55 mg, 0.398 mmol) and then methyl iodide (15 u.l, 0.241 mmol) were added to a 
suspension of the cls-2-[4-(4-methy1-1 H-indazol-5-yloxy)cyciohexyl]-1 H-lsolndole-1 ,3(2H)-dlone (75 mg, 0.200 mmol) 

10 obtained in Example 674 in dimethy If orm amide (1 ml), and the resulting mixture was stirred at 60°C for 24 hours. A 
saturated aqueous ammonium chloride solution was added thereto, followed by extraction with ethyl acetate. The 
extract solution was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then 
distilled under reduced pressure to remove the solvent. By a silica gel column chromatography, 2-{cis-4-[(1 ,4-dimethyl- 
1 H-lndazol-5-yl)oxy]cyclohexyl}-1 H-lsolndazole-1 ,3(2H)-dlone (31 mg, 40%) was obtained from a fraction of hexane- 

1* ethyl acetate = 2:1, and 2-{cls-4-[{2 l 4-dlmethyl-2H-indazol-5-yl)oxy]cyclohexyl}-1 msolndazcle-1 ,3(2H)-dlone (1 3 mg, 
1 7%) was obtained from a fraction of hexane-ethyl acetate =1:1. 

(b) Synthesis of cis-4-[(1 ,4-dimethyHH-inda2ol-5-yl)oxy]cyclohexanamlne 

20 [1096] A 30% methylamlne-ethanol solution (3 mi) was added to 2-{cls-4-[(l ,4-dlmethyM HHndazol-5-yl)oxy]cy- 
clohexylM H-isoindazole-1 ,3(2H)-dlone (30 mg, 0.077 mmol), and the resulting mixture was heated under reflux for 2 
hours. The solvent was distilled off under reduced pressure and the residue was purified by a silica gel column chro- 
matography (chloroform/methanoltequeoueammonia = 100 : 10 : 1) to obtain cis-4-[(1 ,4-dimethyl-1H-indazol-5-yl)oxy] 
cyclohexanamlne (16 mg, 80%). 

25 1 H-NMR (CD 3 OD) 8; 1.68 (6H, m), 2.05 (2H, m), 2.46 (3H, s), 2.82 (1H. m), 4.00 (3H, s), 4.43 (1H, m), 7.20 (1H, m), 
7.29 (1H.m), 7.94 (1H, s). 

Example 676 

30 Synthesis of cls-4-[(2,4-dimethyl-2H-lndazol-5-yi)oxy]cyclohexanamine 

[1099] A 30% methylamlne-ethanol solution (2 ml) was added to the 2-{cls-4-[(2 > 4-dImethyl-2H-lndazol-5-yl)oxy]cy- 
clohexylM H-lsolndazole-1 ,3(2H)-dlone (12 mg, 0.031 mmol) obtained In Example 675, (a), and the resulting mixture 
was heated under reflux for 2 hours. The solvent was distilled off under reduced pressure and the residue was purified 
3s by a silica gel column chromatography (chloroform/methanol/aqueous ammonia = 100: 10: 1) to obtain els- 
4-[(2,4-dlmethyl-2H-lnda2ol-5-yl)oxy]cyclo-hexanamlne (8 mg, 100%). 

1 H-NMR (CD 3 OD) 5; 1.71 (6H, m), 2.04 (2H, m), 2.42 (3H, s), 2.86 (1H, m), 4.16 (3H, s), 4.16 (1H, m), 7.14 (1H, m), 
7.35 (1H.m), 8.09 <1H, S). 

[1100] The following compounds ol Examples 677 to 680 were synthesized by carrying out reactions according to 
40 the methods described In Examples 675 and 676. 

Example 677 

[1 101 ] cis-4-[(1 -Butyl-4-methyl-1 H-indazol-5-yl)oxy]cyciohexanamine 
45 1 H-NMR (CD 3 OD) 8; 0.91 (3H, t, J=7.3 Hz), 1 .27 (2H, sex, J=7.4Hz), 1 .66 (6H, m), 1.83 (2H, qu, J=7.4Hz), 2.02 (2H, 
m), 2.48 (3H, s), 2.78 (1H, m), 4.34 (2H, t, J=7.0Hz), 4.41 (1H, m), 7.16 (1 H, d, J=9.0Hz), 7.30 (1H, d, J=9.2Hz), 7.94 
(1H,S). 

Example 678 

50 

[1102] cis-4-[(2-Butyl-4-methyl-2H-indazol-5-yl)oxy]cyciohexanamine 

1 H-NMR (CD3OD) 8; 0.95 (3H, t, J=7.4 Hz), 1 .31 (2H, six, J=7.5Hz), 1 .67 (6H, m), 1.95 (2H, qu, J=7.3Hz), 2.02 (2H, 
m), 2.43 (3H, s), 2.8 (1H, m), 4.39 (2H, t, J=7.2Hz), 4.40 (1 H, m), 7.12 (1H, d, J=9.2Hz), 7.37 (1H, d, J=9.3Hz), 8.12 
(1H,s). 

55 

Example 679 

[1 103] cls-4-{[4-Methyl-1 -(2,2,2-trlfluoromethyl)-1 H-lndazol-5-yl]oxy}cyclohexanamlne 
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1 H-NMR (CDgOD) 5; 1 .67 (6H, m), 2.05 (2H, m). 2.50 (3H, s), 2.79 (1 H, m), 4.46 (1H, m), 5.12 (2H. q. J=8.8Hz), 7.23 
(1H, d, J=9.0Hz), 7.38 (1H, d, J-9.2HZ), 8.07 (1H t s). 

Example 680 

5 

[1104] cls^[4-Methyl-2-(2,2,2-trlfluorometh^ 

1 H-NMR (CD 3 OD) 5; 1 .66 (6H. m), 2.03 <2H, m), 2.44 <3H, s), 2.77 (1 H, m). 4.44 (1H, m), 5.20 (2H. q, J=8.6Hz), 7.20 
(1H, d, J-9.3Hz), 7.43 (1H, d, J=9.4Hz), 8.26 (1H t s). 

10 Example 681 

Synthesis of cis^(3-bromo^^ethyl-1H-lndazol-5-yl)oxy]cyclohexanamlne 

(a) Synthesis of 2-{cls^[(3-bromo-4~methyl-1-tetrahydro-2H^^ 
« lsolndazole-1 ,3(2H)-dlone 

[1 105] A 2N-aqueous sodium hydroxide solution (1 .5 ml) was added to a suspension of the cte -2- [4-(4- methyl- 1 H- 
indazol-6-yloxy)cyclohexyl]-1 H-isolndole-1 ,3(2H)-dlone (375 mg, 0.9G9 mmol) obtained in Example 674 in dioxane (3 
ml). A solution of bromine (36 jxl. 0.699 mmol) in a 2N-aquecus sodium hydroxide solution (1 .5 ml) was added thereto 

20 under ice-cooling, and the resulting mixture was stirred at the same temperature for 2 hours. A saturated aqueous 
sodium hydrogesulflte solution (5 ml) was added thereto, and the water was removed as an azeotrope with ethanoi. 
Ethanol (30 ml) and p-toluenesultonlc acid monohydrate (38 mg, 0.200 mmol) were added to the residue, and the 
resulting mixture was heated under reflux. After 2 hours, p-toluenesulfonic acid monohydrate (152 mg, 0.80 mmol) 
was added thereto, followed by heating under reflux for another 2 hours. The solvent was distilled off under reduced 

& pressure and ethyl acetate was added to the residue, followed by washing with 1 N- hydrochloric acid. The residue thus 
treated was washed with water, dried over sodium sulfate, and then distilled under reduced pressure to remove the 
solvent. To the resulting residue was added 1 ,2-dlchloroethane (5 ml), followed by adding thereto 2H-3,4-dlhydropyran 
(140 til, 1 .53 mmol) and p-toluenesulfonic acid monohydrate (38 mg, 0.200 mmol), and the resulting mixture was stirred 
for 1 week. The solvent was distilled off under reduced pressure and the residue was purified by a silica gel column 

30 chromatography (hexane/ethyl acetate = 4 : 1 ) to obtain 2-{ds-4-[(3-bromo-4-methy1-1 -tetrahydro-2H-pyran-2-yl-1 H- 
lndazol-5-yl)oxy]cyclohexyl)-1HHsoindazole-1 ,3(2H)-dione (162 mg, 30%). 

(b) Synthesis of cls-4-[(3-bromo-4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne 

3s [1 106] TrtftuoroacetJc acid (1 .8 ml) was added to a dlchloromethane solution (7.2 ml) of 2-<cls-4-[(3-bromo-4-methyl- 
1 -tetrahydro-2H-pyran-2-yi-1 H-lndazol-5-yl)oxy]cyclohexyl}-1 H-lsolndazole-1 ,3(2H)-dlone (1 54 mg, 0.286 mmol), and 
the resulting mixture was stirred at room temperature for 1 hour. The reaction was terminated by the use of a saturated 
aqueous sodium hydrogencarbonate solution, followed by extraction with ethyl acetate. The extract solution was 
washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled under reduced 

40 pressure to remove the solvent. A 30% methylamlne-ethanol solution (1 0 ml) was added to the residue and the resulting 
mixture was heated under reflux for 3 hours. The solvent was distilled off and the residue was purified by a silica gel 
column chromatography (chloroform/rriethano^aqueous ammonia =10:1: 0.1) to obtain ds-4-[(3-bromo-4-methyl- 
1H-indazol-5-yl)oxy]cyclohexan amine (70 mg, 75%). 

1 H-NMR (CD 3 OD) 5; 1 .71 (6H, m), 2.06 (2H, m), 2.69 (3H, s). 2.93 (1 H, m), 4.44 (1 H> m), 7.19 (1 H, d, J=9.0 Hz), 7.29 
48 (1H,d, J=9.0Hz). 

Example 682 

Synthesis of 4-ethyl-1 H-indazol-5-ol 

so 

(a) Synthesis of 1-tetrahydro-2H-pyran-2-yl-5-(tetrah 

[1107] A mixture of the 4-bromo-1 -teti^ydro-2Hi3yran-2-yl-5-(te^^ H-indazole (2.00 g, 

5.25 mmol) obtained in Example 607, (a), tributylvlnyltin (1 .83 g, 5.77 mmol) and tetrakfs(triphenylphosphlne)palladlum 
55 (606 mg, 0.524 mmol) was stirred in toluene (26.0 ml) for 5 hours with heating under reflux while maintaining the 
temperature. Tetrakts(trtphenyiphosphine) palladium (202 mg, 0.1 71 mmol) was further added thereto and the resulting 
mixture was stirred for another 3 hours with heating under reflux while maintaining the temperature. After cooling, the 
reaction m bcture was diluted with ethyl acetate and 1 0% aqueo us ammonia was added thereto and stirred. The resulting 
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mixture was filtered by th us of Celit and the filtrate was partitioned by using water and ethyl acetat . The organic 
layer was washed with a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and 
then filtered, and the fiitrat was concentrated under reduced pressur to obtain a crude product. Th crude product 
was purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 1-tetrahydro-2H-pyran- 
5 2-yl-5-(tetrahydro-2H-pyran-2-ytoxy)-4-vinyl-1 H-indazole (1 .35 g, 78%). 

(b) Synthesis of 4-ethyl-1 -tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazole 

[1108J To a solution of 1 -tetrahydro-2H-pyran-2-yl-5-{tetrahydro-2H-pyran-2-yloxy)-4-vlnyl-1 H-lndazole (1 .35 g, 4.11 
io mmol) In ethyl acetate (40 ml) was added 1 0%-pailadium/carbon (containing 50% water, 50 mg), and the resulting 
mixture was stirred for 6 hours at ordinary temperature and atmospheric pressure under a hydrogen atmosphere. To 
the mixture was further added 1 0%-palladi um/carbon (containing 50% water, 670 mg), and stirred for another 1 .5 hours. 
The reaction mixture was filtered by the use of Cellte and washed with methanol, and then the filtrate was concentrated 
under reduced pressure to obtain 4-ethyl-1-tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-lndazole 
(1.41 g). 

(c) Synthesis of 4-ethyl-1H-lndazol-5-ol 

[1109] In a mixed solvent of tetrahydrofuran (5.0 ml) and water (2.5 ml) was suspended 4-ethy1-1-tetrahydro-2H- 
20 pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-l H-lndazole (1 .40 g), followed by adding thereto trlfluoroacetlc acid (10.0 
ml), and the resulting mixture was stirred for 2.5 hours while being maintained at room temperature. The reaction 
mixture was neutralized with a 2N-aqueous sodium hydroxide solution and extracted with ethyl acetate, and the extract 
solution was dried over anhydrous magnesium sulfate and filtered. The filtrate was concentrated under reduced pres- 
sure to obtain a crude product. The crude product was purified by a silica gel column chromatography (eluent: chloro- 
us form/ethyl acetate) to obtain 4-ethyl-l H-indazoi-5-ol (31 4 mg, 47%) as a white solid. 

1 H-NMR (DMSO-dg) 5; 1 .15 (3H, t, J=7.4Hz), 2.80 (2H, q, J=7.4Hz), 6.92 (1 H, d, J=8.8Hz), 7.15 (1 H, d, J=8.8Hz). 7.92 
(1H, s), 8.72 (1H, s), 12.69 (1H, brs). 

[1110] The 1o I lowing compounds of Examples 683 and 684 were synthesized by carrying out reaction according to 
the method described In Example 407, except for using the 4-ethyHH-lndazol-5-ol obtained in Example 682, as a 
30 starting material. 

Example 683 

[1111] 4-Ethyl-5-(plperldln-4-yioxy)-IH-lndazole 
35 1H-NMR (CDCI 3 ) 5; 1.30 (3H t t ( J=7.5Hz), 1.65-1.77 (2H, m), 2.00-2.07 (2H, m), 2.66-2.75 (2H, m), 2.98 (2H, q, 
J=7.5Hz), 3.14-3.21 (2H, m), 4.23 (1H, m), 7.1 2 (1H, d, J=8.8Hz), 7.26 (1 H, dd, J=8.8, 0.92Hz), 8.06 (1 H, d, J=0.92Hz). 

Example 684 

40 [1112] 5-(Azepan-4-yloxy)-4-ethyl-1 H-lndazole 

1 H-NMR (CDCI3) 8; 1 .28 (3H, t, J=7.5Hz), 1 .54-1 .67 (1H, m), 1 .82-250 (SH, m), 2.82-3.12 (6H, m), 4.46 (1H, m), 7.07 
(1H, d, J=9.0Hz), 7.24 (1H, dd, J=9.0, 1 .0Hz), 8.05 (1H, d, J=1.0Hz). 

Example 685 

43 

Synthesis of 4-isopropyM H-lndazot-5-ol 

(a) Synthesis of 2-[1-tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-lndazol-4-yl]propan-2-ol 

so [1113] A solution of the 4-bromo-1-tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1H-indazoie (3.81 g, 
10.0 mmol) obtained in Example 607, (a) In tetrahydrofuran (50 ml) was cooled to -78°C, and 1.57M n-butyllithium 
(7.64 ml, 12.0 mmol) was added dropwise thereto. After the resulting mixture was kept cold at -78°C for 30 minutes, 
acetone (1 .1 0 ml, 15.0 mmol) was added dropwise thereto and the resulting mixture was stirred for 1 hour while being 
kept cold at -78°C. The mixture was warmed up to room temperature and stirred for another 1 hour while maintaining 

55 the temperature. After cooling, a saturated aqueous ammonium chloride solution was added thereto and stirred, fol- 
lowed by partition and extraction with ethyi acetate. The organic layer was washed with a saturated aqueous sodium 
chloride solution, dried over anhydrous magnesium sulfate, and then filtered, and the filtrate was concentrated under 
reduced pressure to obtain a crude product. The crude product was purified by a silica gel column chromatography 
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(eluent: hexane/ethyl acetate) to obtain 2-[Uetrahydro-2H-pyran-2-yl^-(tatrahydro-2H-pyran-2-yloxy)-1H-lndazol- 
4-yl]propan-2-ol (2.46 g, 68%). 

(b) Synthesis of 4-lsopropyl-1 -tetrahydro-aH-pyran^-yl-S^tetrahydro ^H-pyran^-yloxyJ-l H-lndazole and 4-lsopropyl- 
1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-ol 

[1114] In an autoclave, 1 0%-palladium/carbon (containing 50% water, 1 .0 g) was added to a solution of 2-[1 -tetrahy- 
dro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazol-4-yl]propan-2-ol (1 .92 g, 5.33 mmol) in ethanol (26 ml), 
and the resulting mixture was stirred at 60°C for 5 hours under a hydrogen atmosphere of 30 atmospheric pressure. 
The reaction mixture was filtered by the use of C elite and washed with methanol, and then the filtrate was concentrated 
under reduced pressure to obtain a crude product The crude product was purified by a silica gel column chromatog- 
raphy (eluent: hexane/ethyl acetate) to obtain 4-lsop ropy 1-1 -tetrahyd ro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran- 
2-yloxy)-1H-indazole (301 mg, 16%) and 4-isopropyl-1-tetrahydro-2H-pyran-2-yl-1H-lndazol-5-ol (586 mg, 42%). 

(c) Synthesis of 4-isopropyMhMndazol-5-ol 

[1115] A mixture of 4-lsop ropyl-1-tetrariydro-2H-py^ (301 mg, 

0.871 mmol) and 4-isopropyl- 1 -tetrahydro-2H-pyran-2-yl- 1 H-lndazol-5-ol (586 mg, 255 mmol) was made into a solution 
of the mixture in dichioro methane (26 ml), followed by adding thereto trrfluoroacetic acid (6.5 mi), and the resulting 
mixture was stirred for 4 hours while being maintained at room temperature. The reaction solution was diluted with 
ethyl acetate, neutralized with a saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl ac- 
etate, and the extract solution was dried over anhydrous magnesium sulfate and filtered. The filtrate was concentrated 
under reduced pressure to obtain a crude product The crude product was purified by a silica gel column chromatog- 
raphy (eiuent: chloroform/ethyl acetate) to obtain 4-lsopropyl-1H-lndazol-5-ol (430 mg, 78%). 

1 H-NMR (DMSO-de) 8; 1 .48 (6H, d, J=7.2Hz), 3.59 (1H, Sep, J=7.2Hz), 6.95 (1 H„ d, J=8.8Hz). 7.20 (1H, d, J=8.8Hz), 
8.16 (1H,s). 

[1116] The following compounds of Examples 686 to 689 were synthesized by carrying out reaction according to the 
method described in Example 640, (a), except for using the 4-isopropyl- 1H-lndazol-5-ol obtained in Example 685, as 
a starting material. 

Example 686 

[1117] trans-3-[(4-lsopropy1-1 H-lndazol-5-yl)oxy]cyclohexanamlne 
IR (neat)cm-i; 2933, 2866, 1230, 943, 914. 

Example 687 

[1118] cls-3-[(4-lsopropyl-1H-lndazol-5-yl)oxy]cyciohexanamlne 
IR (neat)cm*i; 2931, 2862, 1221, 1030, 941, 908. 

Example 688 

[1119] trans-4-[(4-lsopropyl-1 H-inda2ol-5-yl)oxy]cyclohexanamine 
IR (neat)cm* 1 ; 2933. 2864, 1225, 1045, 943, 908. 

Example 689 

[1 120] cis-4-[(4-lsopropyt-1 H-indazol-5-yl)oxy]cyelohexan amine 
IR (neat)cm* 1 ; 2931, 2866, 1223, 1036, 939, 906. 

Example 690 

Synthesis of 5-hydroxy-1H-lndazole-4-carbonltrile 

(a) 1 -Tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-indazole-4-carbonrtrile 

[1 1 21 ] A mixture of the 4-bromo-1 -tetrahydro-2H-pyran-2-yl-5-(tetrahydro-2H-pyran-2-yloxy)-1 H-lndazole (763 mg, 
2.00 mmol) obtained In Example 607, (a), copper(l) lodld (76 mg, 0.40 mmol), sodium cyanide (41 2 mg, 8.40 mmol) 
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and tetrakis(triphenylphosphln palladium (240 mg, 0.208 mmol) was stirr d In propionttril (1 0.0 ml) for 1 6 hours wfth 
heating under reflux while maintaining the temperature. After cooling, the reaction mixture was diluted with ethyl acetate 
and filtered by th useofCelit , and the filtrat was partition dbyth us of water and ethyl acetate. The organic lay r 
was washed with a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and then 
5 filtered, and the filtrate was concentrated under reduced pressure to obtain a crude product. The crude product was 
purified by a silica gel column chromatography (eluent: hexane/ethyl acetate) to obtain 1 -tetrahydro-2H-pyran-2-yl- 
5-(tetrahydro-2Hi3yran-2-yloxy)-1HHnda2ole^<arbonitrile (254 mg, 39%). 

(b) 5-Hydroxy-1 H-lndazole«4-carbonltrlle 

10 

[1122] Trlfluoroacetlc acid (1.5 ml) was added dropwlse to a solution of 1-tetrahydro-2H-pyran-2-yl-5-(tetrahydro- 
2H-pyran-2-yloxy)-1 H-indazole-4-carbonitrile (227 mg, 0.693 mmol) in dichlorarn ethane (6.5 ml) at room temperature, 
and the resulting mixture was stirred for 1 .5 hours while being maintained at room temperature. The reaction solution 
was diluted with ethyl acetate and adjusted to pH 7 with a saturated aqueous sodium hydrogencarbonate solution, 
followed by partition and extraction. The organic layer was washed with a saturated aqueous sodium chloride solution, 
dried over anhydrous magnesium sulfate, and then filtered, and the filtrate was concentrated under reduced pressure 
to obtain a crude product. The crude product was purified by a silica gel column chromatography (eluent: hexane/ethyl 
acetate) to obtain 5- hydroxy- 1H-indazole-4-carbonitrile (108 mg, 98%). 
IR (neat)cm- 1 ; 3404, 2224, 1147, 937, 928. 
20 [1 123J The following compound of Example 691 was synthesized by carrying out reaction according to the method 
described In Example 407, except for using the 5-hydroxy-1H-indazole-4-carbonitrile obtained in Example 690, as a 
starting material. 

Example 691 

25 

[1124] 5-(Azepan-4-yloxy)-1 H-indazole-4-carbonitrile 
IR (neat)cnrv 1 ; 2933, 2211, 1495, 1313, 1246, 931. 

[1125] The following compounds of Examples 692 to 695 were synthesized by carrying out reaction according to 
Example 640, (a), except for using the 5~hydroxy-1H-indazole-4-carbonltrile obtained In Example 690, as a starting 
30 material. 

Example 692 

[1 126] trans-5-[(3-Amtnocyclohexyl)oxy]-1 H-lndazole-4-carbonltrlle 
3s |R (neat)cnv 1 ; 2933, 2218, 1497, 1308, 1240, 941 . 

Example 693 

[1127] cls-5-[(3-Amlnocyclohexyi)oxy]-1H-indazole-4-carboniti1le 
40 |R (neat)cnr 1 ; 2935, 2216, 1497, 1311, 1242, 945. 

Example 694 

[1 128] trans-5-[(4-Aminocyclohexyl)oxy]-1 H-indazole-4-carbonitrile 
« |'R (neat)cirv 1 ; 2922, 2208, 1489, 1313, 1248, 935. 

Example 695 

[1129] cis-5-[(4-Aminocyclohexyl)oxy]-1H-indazole-4-carbonitrile 
50 |R (neat)cm* 1 ; 2925, 2213, 1487, 1053, 1011, 930. 

Example 696 

Synthesis of 5-(azepan-4-yloxy)-1 H-lndazole-4-carboxamlde 

55 

[1 1 30] Potassium hydroxide (powder, 1 00 mg) was added to a solution of the 5-(azepan-4-yloxy)-1 H-lndazole-4-car- 
bonitrile (9.2 mg, 0.036 mmol) obtained in Example 691 in t-butanol (2 ml) at room temperature, and the resulting 
mixture was stirred for 30 hours with heating under reflux while maintaining the temperature. The reaction mixture was 



179 



EP 1 403 255 A1 



diluted with ethanol and filtered, and the filtrate was concentrated under reduced pressur to obtain a crude product. 
The crude product was purified by a silica gel column chromatography (eluent: chtoroform/methanol/28% aqueous 
ammonia) to obtain 5-(azepan-4-yloxy)-1H-indazole-4-carb xamid (2.5 mg, 25%). 
MS : m/z = 275 (M + 1) 

5 [1 131 J The following compound of Example 697 was synthesized by carrying out reaction according to the method 
described In Example 696. 

Example 697 

10 [1132] cis-5^(3-Aminocyclohexyl)oxy]-1H-lndazole-4-carboxamide 
MS:m/z=275(M + 1) 

Example 698 

is synthesis of 2-[4-[(4-methoxy-1 H-lndazol-5-yl)oxy]cyclohexyl]-1 H-lsolndole-1 ,3(2H)-dlone 

[1 133] Under nitrogen, the 2-(4-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone (1 .23g, 5.01 mmol) obtained In Ex- 
ample 385, (b), the4-methoxy-1H-indazol-5-ol (0.906 g, 5.52 mmol) obtained in Example 469 and 90%-cyanomethyl- 
enetri-n-butylphosphorane (161 g, 6.02 mmol) were dissolved in toluene (20 ml), and the resulting solution was heated 

20 under reflux for 5 hours. The reaction solution was cooled to room temperature and water and a 1 N-aqueous sodium 
hydroxide solution were added thereto. The resulting solution was separated by the addition of toluene and the desired 
compound was extracted from the aqueous layer with toluene. The combined toluene layer was washed with a saturated 
aqueous sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent 
was distilled off under reduced pressure and the concentration residue thus obtained was purified by a silica gei column 

25 chromatography (eluent: n-hexane/ethyi acetate= 2/1 , 1/1) to obtain 2-[4-[(4-methoxy-1 H-indazol-5-yl)oxyJcyclohexyl]- 
1H-isoindole-1,3(2H)-dione (1 .29 g, yield 66%). 

IR (neat)cnr 1 ; 3373, 2949, 2360, 1697, 1508, 1375, 1350, 1238, 1219, 1076, 1035, 1018. 

[1 134] The compound of Example 699 was synthesized by carrying out reaction according to the method described 
In Example 698, except for using the trans-2-(3-hydroxycyctohexyl)-1 H-lsolndole-1 ,3(2H)-dione obtained in Example 
30 385, (b), as a starting material. 

Example 699 

[1135] 2-[cl8-3-[(4-methoxy-1H-lndazol-5-yl)oxy]cyclohexyl]-1 H-lsolndole-1 ,3(2H)-dlone 
35 |R (neat)cnr 1 ; 2358, 2343, 1701 , 1508. 1373, 1349, 1228, 1087, 1033. 

Example 700 

Synthesis of N-[ds-3-[(4-methoxy-1H-indazol-5-y0oxy)cyclohexyl]-N,N-dimethylamlne monohydrochloride 

40 

[1 136] Under nitrogen, the cia-3-[ (4-methoxy- 1 H-indazol-5-yl)oxy]cyclohexanamine (100 mg, 0.383 mmol) obtained 
In Example 583 and 36%-form aldehyde (160 mg, 1 .91 mmol) were suspended In a mixture of acetonltrile (2 ml) and 
methanol (2 ml), and the resulting suspension was stirred at room temperature for 20 minutes. Then, sodium cyanoboro- 
hydride (48 mg, 0.765 mmol) and acetic acid (0.2 ml) ware added thereto, and the resulting mixture was stirred at room 

43 temperature for 5 hours. The reaction mixture was diluted with chloroform, washed successively with a 1 N-aqueous 
sodium hydroxide solution, water and a saturated aqueous sodium chloride solution, dried by the addition of anhydrous 
magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure and the resulting concen- 
tration residue was purified by a silica gel column chromatography (eluent: chloroform/m ethanol = 20/1 , chloroform/ 
metha no l/aqueous ammonia - 20/1/0.1). The residue purified was dissolved in isopropyl alcohol and a 4N-hydrochloric 

so acid/dioxane solution was added thereto and stirred. Then, the solvent was distilled off under reduced pressure to 
obtain N-[cis-3-[(4-methoxy-1H-indazol-5-yl)oxylcyclohexy1]-N,N-dimethylamine monohydrochloride (43 mg, yield 
34%). 

IR (neat)cnr 1 ; 3600-2100, 1508, 1380, 1352, 1230, 1089, 1035, 962. 

55 
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Example 701 

Synthesis of N-ethy l-N-[cls-3-[(4-methoxy-1 H-lndazcl-5-yl)oxyJcyclohexyl]amin mono hydrochloric! 

5 (a) Synthesis of N-[cls-3-[(4-methoxy-1 H-lndazol-5-yl)oxy]cyclohexyl]acetamide 

[1137] Under nitrogen, thecis-3-[(4-methoxy-1H-indazol-5-yl)oxy]cyclohexanamine (100 mg, 0.383 mmol) obtained 
in Example 563 was suspended in N,N-dlmethylformamide (3 ml), and acetic acid (25 jil, 0.421 mmol) and triethy famine 
(107 uJ, 0.765 mmol) were added thereto, followed by adding thereto l-ethyi-S^S-dlmethylamlnopropyOcarbodllmlcte 
10 mono-hydrochlorlde (81 mg, 0.421 mmol) and 1-hydroxybenzotriazole (57 mg, 0.421 mmol). The resulting mixture was 
stirred at room temperature for 21 hours. 

[1 138] A 1 N -aqueous sodium hydroxide solution was added thereto and stirred for 30 minutes, followed by extraction 
with ethyl acetate (three times). The combined ethyl acetate layer was washed with a saturated aqueous sodium 
chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off 
is under reduced pressure and the concentration residue thus obtained was purified by a silica gel column chromatog- 
raphy (aluents: n-hexane/ethyl acetate = 1/4 and chloroform/methanol = 10/1 ) to obtain N-[cls-3-[(4-methoxy-1H-ln- 
dazol-5-yl)oxy]cyclohexyl]acetamlde(106 mg, yield 91%). 

(b) Synthesis of N-ethyl-N-[cis-3-[(4-methoxy-1H-indazol-5-yl)oxy]c7Clohexyl]amine monohydrochloride 

20 

[1139] Under nitrogen, N-[cis-3-[(4-methoxy-1H-indazol-5-yl)oxy)cyclohexyl]acetamlde (106 mg, 0.349 mmol) was 
dissolved In tetrahydrofuran (5 ml), followed by adding thereto lithium aluminum hydride (27 mg, 0.699 mmol), and the 
resulting mixture was stirred with heating under reflux for about 4 hours. 

[1 140] Under Ice-cooling, the reaction solution was diluted with tetrahydrofuran, and water (68 *il) was added thereto 
25 and stirred, and then a 4N-aqueous sodium hydroxide solution (68 uJ) and water (200 u.l) were added thereto and 
stirred. The solid was filtered off and the solvent was distilled off under reduced pressure. The resulting concentration 
residue was purified by a silica gel column chromatography (eluent: acetonltrlle/aqueous ammonia = 100/0, 100/2, 
100/5). The residue purified was dissolved in isopropyl alcohol, followed by adding thereto a 4N-hydrochloric acid/ 
dloxane solution, and the resulting mixture was concentrated to dryness to obtain N-ethyl-N-[cls-3-[(4-methoxy-1H- 
30 lndazol-5-yl)oxy]cyclohexyl]amine monohydrochloride (40 mg, yield 35%). 
IR (neat)cnr 1 ; 3600-2300, 1583, 1508, 1452, 1382, 1350, 1228, 1091, 1036. 

Example 702 

35 Synthesis of IM-[cls-3-[(4-methoxy-1 H-lndazol-5-yl)oxyJcyclohexyl]-N-propy1amlne 
(a) Synthesis of N-[cis-3-[(4-methoxy-1H-indazol-5-yl)oxy)cyclohexyl]propanamide 

[1 141 ] Under nitrogen, the cis-3-[(4-methoxy-1 H-indazol-5-yl)oxy]cyclohexanamine (100 mg, 0.383 mmol) obtained 
40 in Example 583 was suspended in N,N-dlmethylformamlde (2 ml), and propionic acid (31 jxl. 0.421 mmol) and trlethyl- 
amine (1 07 0.765 mmol) were added thereto, followed by adding thereto 1 -ethyl-3-(3'-dimethylamlnopropyl}carbo- 
dllmlde mono-hydrochlorlde (B1 mg, 0.421 mmol) and 1-hydroxybenzotriazole (57 mg, 0.421 mmol). The resulting 
mixture was stirred at room temperature for 24 hours. Water was added to the reaction mixture, followed by extraction 
with ethyl acetate (three times). The combined ethyl acetate layer was washed with a saturated aqueous sodium 
45 chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off 
under reduced pressure and the resulting concentration residue was purified by a silica gel column chromatography 
(eluent: chloroform/methanol = 1O0/0, 100/2) to obtain N-[cis-3-[(4-methoxy-lH-lndazol-5-yl)oxylcyclohexyl]propana- 
mide (141 mg, yield 116%) as light-yellow tar. 

50 (b) Synthesis of N-[cis-3-[(4-methoxy«1 H-indazol-5-yl)oxy]cyclohexyl]-N-propylamine 

[1142] Under nitrogen, N-[cls-3-[(4-methoxy-1H-Indazol-5-yl)oxy]cyclohexyl]propanamlde (141 mg, 0.444 mmol) 
was dissolved In tetrahydrofuran (7 ml), followed by adding thereto lithium aluminum hydride (84 mg, 2.22 mmol), and 
the resulting mixture was stirred with heating under reflux for about 2 hours. Under ice-cooling, the reaction solution 
55 was diluted with tetrahydrofuran, and water (84 uJ) was added thereto and stirred, and then a 4N-aqueous sodium 
hydroxide solution (84 u,l) and water (250 u.l) were added thereto and stirred. The solid was filtered off and the solvent 
was distilled off under reduced pressure. The resulting concentration residue was purified by a silica gel column chro- 
matography (eluent: acetonltrlle/aqueous ammonia = 100/0, 100/2, 100/5) to obtain N-(cls-3-|(4-methoxy-1H-lndazol- 
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5-yl)oxy]cyclohexyi]-N-propylamine (57 mg. yield 42.3%) as colorless tar. 
IR (neat)cm 1 ; 2933, 2856, 2360, 1508. 1388, 1348, 1218, 1095, 1034, 920. 

[1143] Th following compounds of Examples 703 and 704 w re synthesized by carrying out reaction according t 
the method described in Example 702, (a). 

Example 703 

[1 144] N-[cis-4-[(4-methoxy-1 H-indazol-5-yl)oxy]cyclohexyl]acetamide 

IR (neat)cnr 1 ; 3241, 2944, 2358, 1616, 1560, 1506, 1400, 1336, 1325, 1257, 1225, 1124, 1101, 1039, 941, 906. 
Example 704 

[1 145] N-[cis-4-[(4-methoxy-1 H-indazol-5-yl)oxy]cyclohexyl]propanamIde 

IR (neat)cnrv 1 ; 3300-270, 2360, 1637, 1506, 1340, 1252, 1227, 1120, 1095, 929. 

[1 146] The lollowlng compound of Example 705 was synthesized by carrying out reaction according to the method 
described In Example 702, (b), except for using the N-[ds-4-[(4-methoxy-1H-lnda2ol-5-yl)oxy]cyclohexyl]acetamlde 
obtained In Example 703, as a starting material. 

Example 705 

[1 147] N-ethyi-N-f4-[(4-methoxy-1 H-indazol-5-yl)oxy]cyclohexyl]amine 
IR (neat)cm- 1 ; 2950-2300, 1495, 1350, 1290, 1225, 1209, 1021, 970, 923. 

[1 148] The following compound of Example 706 was synthesized by carrying out reaction according to the method 
described In Example 702, (b), except for using the N-[cis-4-[(4-methoxy-1 H-indazol-5-yl)oxy]cyclohexyl]propanamlcte 
obtained in Example 704, as a starting material. 

Example 706 

[1 149] N-[4-[(4-methoxy-1 H-lndazol-5-yl)oxy]cyclohexyl]-N -propyl amine 
IR (neat)cnrr 1 ; 3153, 2931, 1506, 1348, 1221, 1091, 939. 

[1 150] The following compound of Example 707 was synthesized by carrying out reaction according to the method 
described In Example 700, except for using a free form of the c!s-4-[(4-methoxy-1 H-lndazo!-5-yi)oxy]cyclohexan amine 
monohydrochlorlde obtained In Example 585, as a starting material. 

Example 707 

[1 1 51 ] N-{4-[(4-methoxy-1 HHnda2oi-5-y()oxy]cyclohexyl]-N,N-dimethylamine 
IR (neat)crrv 1 ; 2940. 2651, 2360, 1498. 1387, 1351, 1232, 1033. 1018. 933. 

[1152] The following compounds of Examples 708 to 712 were synthesized by carrying out reaction according to the 
method described In Example 391, except for using the cls-3-[(4-methyl-1H-indazol-5-yi)oxy]cyclohexanamIne ob- 
tained in Example 411 , as a starting material. 

Example 708 

[1 153] N-{cls-3-[(4-methyt-1 H-indazol-5-yl)oxy]cyciohexy0butanamlde 
IR (neat)cnr 1 ; 3278, 3178, 2948, 2865, 1633, 1542, 1513, 1214, 1085, 954. 

Example 709 

[1 154] N-{cis-3-[(4-methyt-1 H-indazol-5-yl)oxy]cyciohexy0pentanamide 
Melting point: 190-1 93«C 

Example 710 

[1 155] N-{cis-3-[(4-methyi-1 H-indazol-5-yl)oxy]cyciohexy0cydopentanecarboxarnide 
Melting point: 242-244°C (decomp.) 
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Example 711 

[1156] N-{cis-3-[(4-methy1-1 H-indaz l-5-yl)oxy]cyclohexyl}benzamide 
IR (neat)crrr 1 ; 3297, 3172, 2940, 2865, 1627, 1540, 1083, 950, 694. 

Example 712 

[1 157] N-2~ N-2-dimethyl-N-1 — {cis-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}glycin amide 
IR (neat)cm- 1 ; 3286, 2950, 2815, 2765, 1646, 1525, 1513, 1216, 1085, 952. 

[1158] The following compound of Example 713 was synthesized by carrying out reaction according to the method 
described In Example 399, except for using the N-{cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyciohexyl}butanamide ob- 
tained in Example 708, as a starting materia}. 

Example 713 

[1 159] cle-N-butyl-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamlne 
IR (neat)cnr 1 ; 3270, 2937, 2858, 1517, 1209, 939, 792. 

[1 160] The following compound of Example 714 was synthesized by carrying out reaction according to the method 
described in Example 399, except for using the N-{cis-3-[(4-methyl-1H-indazol-5-yl)oxyJcyclohexyl}pentan amide ob- 
tained in Example 709, as a starting material. 

Example 714 

[1 161 ] cls-3-[(4-Methyl-1 H-lndazol-5-yl)oxy)-N-pentyfcyclohexanarnlne 
IR (neat)cnrr 1 ; 3249, 2929, 2863. 2761, 1517, 1220, 1091 , 937cm' 1 . 

[1 162] The following compound of Example 715 was synthesized by carrying out reaction according to the method 
described In Example 399, except for using the N-{cls-3-[(4-methyl-1H-indazol-5-yl)oxy)cyclohexyl}cyclopentanecar- 
boxamide obtained in Example 710, as a starting material. 

Example 715 

[1163] cls-N-(cyclopentylmethyl)-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexanamlne 
Melting point: 140-142°C 

[1164] The following compound of Example 71 6 was synthesized by carrying out reaction according to the method 
described In Example 399, except for using the N-{cis-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}ben2amlde ob- 
tained In Example 711 , as a starting material. 

Example 716 

[1165] cls-N-benzyl-3-[(4-methyl-1H-lndazoI-5-yl)oxylcyclohexanamlne 
IR (neat)cm- 1 ; 3255, 2929, 2854, 1521, 941, 746, 700. 

Example 717 

Synthesis of cls-N-<2-chlorobenzyl)-3-[(4-methyM H-lndazol-5-yl)oxy]cyck>hexanamlne 

[1 1 66] To a solution ol the cls-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamlne (1 00 mg, 0.407 mmol) obtained In 
Example 411 in methanol (5 ml) were added 2-chlorobenzaidehyde (46 \x\, 0.407 mmol) and acetic acid (23 \i\ t 0.407 
mmol), and the resulting mixture was stirred at room temperature for 30 minutes. Then, acetic acid (46 0.814 mmol) 
and sodium cyanoborohydride (26 mg, 0.447 mmol) were added thereto and stirred for 2 hours and a half. Subsequently, 
the reaction solution was poured into a saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The organic layer was washed with a saturated aqueous sodium chloride solution and dried over anhydrous 
sodium sulfate. The solvent was distilled off under reduced pressure and the resulting residue was purified by a silica 
gel column chromatography (eiuent: chloroform/methanol = 30/1) to obtain ds-N-(2-chlorobenzyl)-3-[(4-methyl-1H- 
indazol-5-yl)oxy]cyclohexanamine (100 mg, 66%). 

1 H-NMR (DMSO-dg) 5; 0.93-1 .02 (1 H, m), 1 .1 5-1 .31 (3H. m), 1 .69-1 .73 (1 H, m), 1 .86-1 .89 (1 H, m), 1 .96-2.00 (1 H, m), 
2.26-2.30 (1H, m), 2.36 (3H, s), 2.40-2.48 (1 H, m) f 3.72-3.82 (2H, m), 3.97-4.03 (1H, m), 7.10 (1H, d, J=8.9Hz), 
7.20-7.30 (3H, m), 7.36 (1H, dd, J=7.8, 1.4Hz), 7.52 (1H, dd, J=7.6, 1 .7Hz), 8.00 (1H, s), 12.86 (1 H, s). 
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[1 1 67] Th following compounds of Examples 71 8 to 722 were synth sized by carrying out reaction according to th 
method described In Example 717, except for using the cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne ob- 
tained in Example 411 , as a starting material. 

5 Example 718 

[1 1 68] cis-N-(3-chlorobenzyl)-3-[(4-methyM H-indazol-5-yi)oxy]cyclohexanamine 
IR (neat)cnrr 1 ; 3253, 2931, 2854, 1575, 1213, 941 , 786. 

10 Example 719 

[1 169] cls-N-(4-chlorobenzy l)-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 

1 H-NMR (DMSO-de) 5; 0.90-1 .00 (1 H, m), 1 .12-1 .31 (3H, m), 1 .68-1 .71 (1 H, m), 1 .84-1 .87 (1 H, m), 1 .95-1 .99 (1 H, m), 
2.13 (1H, brs), 2.23-2.26 (1 H, m), 2.35-2.42 (4H, m), 3.64^3.72 (2H> m), 3.94-4.00 (1H, m) p 7.08 (1H, d, J=8.9Hz), 7.26 
15 (1H, d, J-8.9HZ), 7.32 (4H t s), 7.99 (1H, s), 12.86 (1H ( s). 

Example 720 

[1 1 70] cis-N-(2-methoxybenzyO-3-[(4-m ethyl- 1 H-indazol-5-yl)oxy]cyclohexanamine 
20 1H-NMR (DMSO-de) 6; 0.92-1 .03 (1H, m), 1.14-1 .32 (3H , rn), 1 .69-1 .72 (1 H, m), 1 .84-1 .87 (1 H , m), 1 .96-1 .99 (1 H, m), 
2.25-2.28 (1 H, m), 2.36-2.45 (4H, m), 3.62-3.71 (2H, m), 3.72 (3H, s), 3.96-4.01 (1H, m), 6.84-6.91 (2H, m), 7.15-7.19 
(1H, m), 7.09 (1H, d, J«8.9Hz), 7.25-7.29 (2H, m), 8.00 (1H, s), 12.86 (1H, 3). 

Example 721 

25 

[1 171 ] ds-N-(3-methoxybenzyl)-3-[(4-methyl-1 H-indazol-5-y!)oxy|cyclohexanamlne 
IR (neat)cnr 1 ; 3261, 2931, 2856, 1612, 1514, 1265, 941, 781. 

Example 722 

30 

[1 1 72] cls-N-(4-methoxybenzyO-3-t(4-methyl-1 H-indazol-5-yl)oxy)cyclohexanamine 
Melting point: 164-166°C 

Example 723 

35 

Synthesis of 4-methyl-5-[(cl8-3-plperldln-1-ylcyclohexyl)oxy]-1H-lndazole 

[1173] Under nitrogen, the cls-3-[(4-methyMH-lndazol-5-yl)oxy]cyclohexanamlne (100 mg, 0.403 mmol) obtained 
in Example 411 and 25%-glutaraldehyde (1 87 mg, 0.448 mmol) were dissolved in methanol (1 0 ml), and the resulting 

40 solution was stirred at room temperature for 40 minutes. Then, sodium cyanoborohydride (51 mg, 0.815 mmol) and 
acetic acid (0.2 ml) were added thereto, and the resulting mixture was stirred at room temperature for 16 hours. The 
reaction solution was diluted with chloroform and separated by the addition of a 1 N-aqueous sodium hydroxide solution, 
and the desired compound was further extracted from the aqueous layer with chloroform. The combined chloroform 
layer was washed with water and then a saturated aqueous sodium chloride solution, dried by the addition of anhydrous 

4* magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure and the resulting concen- 
tration residue was purified by a silica gel column chromatography (eluent: aceton it rile/aqueous ammonia = 100/0, 
100/2, 100/4) to obtain 4-methyl-5-t(cls-3-plperidln-1-ylcyclohexyl)oxyMH-lndazo (91 mg, yield 71.2%) as a white 
amorphous substance. 

IR (neat)cnr 1 ; 3167, 2933, 2358, 2343, 1508, 1221 . 1155, 1095, 985, 941. 

50 

Example 724 

Synthesis of c!s-3-[(4-methyl-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-yl)oxy}cyclohexan amine 

55 [1 174] Under nitrogen, the cis-3-[(4-methyi-1 H-indazol-5-yl)oxy]cydohexanamine (500 mg, 2.04 mmol) obtained in 
Example 41 1 was suspended in dichloromethane (1 0 ml), and 3,4-dihydro-2H-pyran (205 uJ, 2.24 mmoO and pyridlnlum 
p-toluenesulfonate (51 mg, 0204 mmol) were added thereto, followed by adding thereto p-toluenesulfon:cacid mono- 
hydrate (387 mg, 2.04 mmoQ. N -methyl -2-pyrro II dlnone (1 0ml) was added thereto to effect dissolution, and the resulting 
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solution was stirred as follows: at room t rnperatur for 17 hours; at 60°C for 3.5 hours; and then at 80°C for 1 0 hours. 
The reaction solution was cooled to room temperature and a 1 N-aqueous sodium hydroxide solution was added thereto, 
followed by xtractlon with chloroform (twice). Th combined chloroform layer was washed with a saturated aqueous 
sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was 

5 distilled off under reduced pressure and the resulting concentration residue was purified by a silica gel column chro- 
matography (eluents: chlorofomVmethanol = 20/1 and chloroform/methanol/aqueous ammonia = 1 0/0.8/0.1) to obtain 
cis-3-[(4-methyl-1 -tetrahyd^H-pyran^-yl-IH-indazol-S-yOoxylcyclohexanamine (602 mg, yield 89.6%) as colorless 
tar. 

IR (neat)crrv 1 ; 2933, 1504, 1222, 1079, 1039, 980, 912. 

10 

Example 725 

Synthesis of 4-methyl-5-[(cls-3-pyrrolidin-1-ylcyclohexyl)oxy|-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazole 

1* [1175] Under nitrogen, the cls-3-[(4-methy1-1-tetrahydro-2H-pyran-2-yM (100 
mg, 0.304 mmol) obtained In Example 724 was dissolved in N,N-dimethylacetamlde (3 ml), followed by adding thereto 
1 ,4-dlbromobutane (36 uJ, 0.304 mmol) and potassium carbonate (1 05 mg, 0.759 mmol), and the resulting mixture was 
stirred at 80°C for 1 .5 hours. The reaction solution was cooled to room temperature and water was added thereto, 
followed by extraction with chloroform (twice). The combined chloroform layer was washed with a saturated aqueous 

20 sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was 
distilled off under reduced pressure and the resulting concentration residue was purified by a silica gel column chro- 
matography (eiuent: acetonltrile/aqueous ammonia » 100/0, 100/2) to obtain 4-methyl-5-[(cls-3-pyrrolldln-1-ylcy- 
clohexyl)oxy]-1-tetrahydro-2H-pyran-2-yl-1H-indazole (64 mg, yield 55.0%) as light-yellow tar. 

1 H-NMR (CDCI 3 ) 5; 7.97 (S, 1H). 7.34 (d, 1H, J=9.0Hz), 7.10 (d, 1H, J=9.0Hz), 5.66 <dd, 1H, J=9.5, 2.6Hz), 4.04-3.93 

6 (m, 2H), 2.66 (m, 4H), 2.61-2.39 (m, 2H), 2.46 (S, 3H), 2.22-1.96 (m, 5H). 1.86-1.65 (m, 8H), 1.54 (m. 1H), 1.48-1.21 
(m, 3H). 

LC/MS;M+1=364. 
Example 726 

so 

Synthesis of 4-methyl-5-[(cls-3-pyrroildin-1-ylcyclohexyl)oxy]-1H-indazole monohydrochloride 

[1176J Under nitrogen, the 4-methyl-5-[(cis-3-pyrrolldln-1 -ylcyclohexyl)oxy|-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazole 
(60 mg, 0.156 mmol) obtained in Example 725 was dissolved In isopropyl alcohol (2 ml), followed by adding thereto a 

3s 4N -hydrochloric acld/1 ,4-dloxane solution (2 ml), and the resulting mixture was stirred at room temperature for 3 hours. 
The solvent was distilled off under reduced pressure and the resulting concentration residue was purified by a silica 
gel column chromatography (eiuent: acetonitrile/aqueous ammonia = 100/0, 100/2, 100/4). Then, a 4N-hydrochloric 
acid/1 ,4-dioxane solution was added thereto and the solvent was distilled otT under reduced pressure to obtain 4- met hy l- 
5-[(cls-3-py^rolidin-1-ylcyclohexyl)oxy]-1H^ndazole monohydrochloride (55 mg, yield 100%) as a hygroscopic light- 

40 yellow solid. 

IR (neat)cm**»; 3600-2300, 1635, 1508, 1456, 1380, 1221, 1089, 997, 943. 
Example 727 

45 synthesis of 4-methyl-5-[(cls-3-morpholln-4-ylcyclohexyl)oxyh1 -tetrahydro-2H-pyran-2-yM H-lndazole 

[1177] Under nitrogen, the cls-3-[(4-methy1-1-tetrahydro-2H-pyran-2-yl-1H-lndazol-5-yl)oxy]cyclohexanamlne (90 
mg, 0.273 mmol) obtained in Example 724 was dissolved in N,N-dimethylacetamide (2 ml), followed by adding thereto 
bis(2-bromo8thyl) ether (34 0.273 mmol} and potassium carbonate (94 mg, 0.683 mmol), and the resulting mixture 

so was stirred at 80°C for 6 hours. The reaction solution was cooled to room temperature and a 1 N-aqueous sodium 
hydroxide solution was added thereto, followed by extraction with chloroform (three times). The combined chloroform 
layer was washed with a saturated aqueous sodium chloride solution, dried by the addition of anhydrous magnesium 
sulfate, and then filtered. The solvent was distilled off under reduced pressure and the resulting concentration residue 
was purified by a silica gel column chromatography (eiuent: acetonitrile/aqueous ammonia = 100/0, 100/1) to obtain 

55 4-methyl-5-[(cis-3-morpholin-4-ylcyclohexyl)oxy]-1-tetrahydro-2H-pyran-2-yl-1H-indazole (83 mg, yield 76.0%) as 
light-yellow tar. 

1 H-NMR (CDCI3) 5: 7.97 (s, 1H), 7.34 (d, 1H, J=8.8Hz), 7.10 (d, 1H, J=8.8Hz), 5.66 (dd, 1H, J=9.4, 2.6Hz), 4.04-3.93 
(m, 2H), 3.71 (m. 5H), 2.55 (m, 5H), 2.46 (s, 3H), 2.35 (m, 2H), 2.17-2.01 (m, 3H), 1.89-1.65 (m, 5H), 1.49-1.30 (m, 
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2H), 1.21 (m.2H). 
LC/MS;M+1=4O0. 

Example 728 

5 

Synthesis of 4*methyl>5^(cls-3-moipholln^-ylcyclohexyt)oxy]-imndazole 
[1176] Under nitrogen, the 4-methyl^4(cis-3-moipholin-4-y1cyclohe^ 

zole (80 mg, 0.200 mmol) obtained In Example 727 was dissolved In isopropyl alcohol (3 ml), followed by adding thereto 
10 4N -hydrochloric acid/1 ,4-dloxane (3 ml), and the resulting mixture was stirred at room temperature for 1 9 hours. The 
solvent was distilled off under reduced pressure and the resulting concentration residue was purified by a silica gel 
column chromatography (eluent:acetonitrile/aqueous ammonia = 1 00/0, 100/1 , 100/2) to obtain 4-methyl-5-[(cis-3-mor- 
pholin»4-ylcyclohexyl)oxy]-1 H-indazole (55 mg, yield 87.1%) as a white amorphous substance. 
IR (neat)cm* 1 ; 3197, 2935, 2858, 1508, 1223, 1113, 1031, 993, 941. 

15 

Example 729 

Synthesis of N-benzyl-N-methyl-N-[cls-3-[(4-methyl-1 H-lndazol-5-y0oxy]cyclohexyl]amlne 

zo [1179J Under nitrogen, the N^en2yl-N^cls^4(4-methyh1HHnda20l-5-yl)oxy)cyclohexyl]amlne (150 mg, 0.447 
mmol) obtained in Example 716 and 36%-form aldehyde (56 mg, 0.671 mmol) were suspended in methanol (5 mi), 
followed by adding thereto acetic acid (0.2 ml), and the resulting mixture was stirred at room temperature for 30 minutes. 
Then, sodium cyan oboro hydride (56 mg, 0.894 mmol) was added thereto and the resulting mixture was stirred at room 
temperature for 17 hours. The reaction mixture was diluted with chloroform and then separated by the addition of a 

2s 1 N-aqueous sodium hydroxide solution, and the desired compound was further extracted from the aqueous layer with 
chloroform. The combined chloroform layer was washed with a saturated aqueous sodium chloride solution, dried by 
the addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure 
and the resulting concentration residue was purified by a silica gel column chromatography (eluent: acetonitrile/aque- 
ous ammonia = 100/0, 100/1) to obtain N-benzyl-N-methyl-N-[cls-3^(4-methyl-1H-lndazol^-yl)oxyJcyclohexyl]amlne 

30 (136 mg, yield 87.0%) as a white amorphous substance. IR (neat)cnr 1 ; 31 72, 2935, 2858, 1508, 1221 , 1 093, 1001 , 941 . 

Example 730 

Synthesis of N-methyl-N-[cle^^(4HTiethyl-1H-lnda2ol-5-yl)oxy)cycIohexyIIamlne 

35 

[1180] Under nitrogen, the N-ben2yl-N-methyl-N-[cis-3^(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyO amine (80 mg, 
0.229 mmol) obtained in Example 729 was dissolved in ethanol (4 ml), followed by adding thereto ammonium formate 
(144 mg, 2.29 mmol) and then 10%-Pd/C (containing 50% water) (20 mg). and the resulting mixture was stirred with 
heating under reflux for 2 hours. The reaction mixture was cooled to room temperature and the Pd/C was filtered off. 
40 Then, the solvent was distilled off under reduced pressure and the resulting concentration residue was purified by a 
silica gel column chromatography (eluent acetonitrlle/aqueous ammonia = 10070, 100/1, 100/2, 100/4) to obtain N- 
methyl-N-{ds-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl]amlne (50 mg, yield 84.2%) as a white amorphous sub- 
stance. 

IR (neat)cnr 1 ; 3500-1495, 1373, 1218, 1203, 1093, 1025, 943. 

45 

Example 731 

Synthesis of N-[ds-3-[(4-methyi-IH-inda20l-5-yl)oxy]cyclohexyl]-N-phenylamine mono hydrochloride 

so (a) Synthesis of N-[cis-3-[(4-rnethyl-1 -tetrahydro-2H-pyran-2-yl-1 H-inda2ol-5-yl)oxy]cyck)hexyi]-N-phenylamine and 
N-[cis-3-[(4-msthyl-1 -tetrahydro-2H-pyran-2-yl-1 H-indazol-5-y0oxy]cyclohexyl]-N,N-diphenylamine 

[1181] Under nitrogen, trls(dlbenzylldeneacetone)(chEorofonn)d^aJladium(0) (57 mg, 0.0554 mmol) and rac-2,2*-bls 
(dlphenyiphoaphino)-l .r-blnaphthyl (69 mg, 0.11 1 mmol) were dissolved In toluene (2 ml), and the resulting solution 
55 was stirred at room temperature for 1 hour. A solution prepared by dissolving bromobenzene (11 7 uJ, 1 .1 08 mmol) and 
the cis-3-[(4-methyM -tetrahyd ro-2H -pyran-2-yl- 1 H-indazol-5-yi)oxy]cyclohexanamine (365 mg. 1 . 1 08 mmol) obtained 
in Example 724 in toluene (8 mi), and sodium tert-butoxide (213 mg, 2.22 mmol) were added thereto, and the resulting 
mixture was stirred at 80°C tor 4 hours. The reaction solution was cooled to room temperature and water was added 
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thereto, followed by extraction with ethyl ac tat .Th ethyl acetat layer was washed with water and then a saturated 
aqueous sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent 
was distilled off under reduced pressur and the r suiting concentration residu was purified by a silica gel column 
chromatography (eluent: n-hexane/ethyl acetate = 5/1,4/1) to obtain N-[cls-3-[(4-methyl-1-tetrahydro-2H-pyran-2-yl- 
5 1H-indazol-5-yl)oxy]cyclohexyl]-N-phenylamlne (1 74 mg, yield 38.7%) as a yellow amorphous substance and N-[cis- 
3-[(4-methyl-1-tetrahydro-2H-pyran-2^ (83 mg, yield 15.6%) as 

a white amorphous substance. 

(b) Synthesis of N-[cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl]-N-phenylamlne mon ©hydrochloride 

10 

[1 182] Under nitrogen, N-[cls-3-[(4-methyl-1-tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-yl)oxy]cyclohexyl]-N-phe- 
nylamine (1 00 mg, 0.247 mmol) was dissolved in isopropyl alcohol (4 ml), followed by adding thereto a 4N-hydnochloric 
acid/1 ,4-dioxane solution (4 ml), and the resulting mixture was stirred at room temperature for 20 hours. The solvent 
was distilled off under reduced pressure and the resulting concentration residue was thoroughly dispersed and sus- 
is pended In Isopropyl alcohol. Thereafter, the solid was collected by filtration, washed with a small volume of Isopropyl 
alcohol and then dried under reduced pressure to obtain N-[cls-3-t(4-methyl-1H-lnda2ol-5-yl)oxy]cyc1ohexyl]-N-phe- 
nylamfne (71 mg, yield 80.5%) as a whltely yellow solid. 
IR (neat)cm*i; 3100-2300, 1531 , 1492, 1388, 1375, 1268, 1213, 1200, 978. 

20 Example 732 

Synthesis of N-[cls-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyck)hexyl]-N,N-dlphenylamlne 

[1183] Under nitrogen, the N-[cis^-[(4-methyM-tetrahyd^ 

25 diphenylamine (82 mg, 0.172 mmol) obtained in Example 731 , (a) was dissolved in isopropyl alcohol (4 ml), followed 
by adding thereto a 4N -hydrochloric acid/1 ,4-dioxane solution (4 ml), and the resulting mixture was stirred at room 
temperature for 20 hours. The solvent was distilled off under reduced pressure and a saturated aqueous sodium hy- 
drogencarbonate solution was added to the residue, followed by extraction with ethyl acetate. The ethyl acetate layer 
was washed with water and then a saturated aqueous sodium chloride solution, dried by the addition of anhydrous 

30 magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure and the resulting concen- 
tration residue was purified by a silica gel column chromatography (eluent: n-hexane/ethyl acetate = 3/1) to obtain 
N-[cls-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl]-N,N-dlphenylamlne (52 mg, yield 76.8%) as a whltely yellow amor- 
phous substance. 

IR (neatjcm-i; 3172, 2937, 2358, 2343, 1587, 1492, 1294, 1223, 1093, 1010, 945. 

35 

Example 733 

Synthesis of N-methyhN-[cls-3-[(4-methy1-1 H-lndazol-5-yl)oxyJcyclohexyl]-N-phenyl amine 

40 (a) Synthesis of N- methyl- N-[cls-3-[(4-m ethyl- 1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-yl)oxy]cyclohexyl]-N- 
pheny lamina 

[1184] Under nitrogen, the N-[cis-3-[(4-methyl-1-tetrahydro-2H^^ 

nylamine (100 mg, 0.247 mmol) obtained in Example 731, (a) and 36%-formaldehyde (31 mg, 0.370 mmol) were 
43 dissolved In methanol (4 ml), followed by adding thereto acetic acid (0.2 ml), and the resulting mixture was stirred at 
room temperature for 1 hour. Then, sodium cyanoborohydrlde (31 mg, 0.493 mmol) was added thereto and the resulting 
mixture was stirred at room temperature for 1 hour. The reaction solution was diluted with chloroform and separated 
by the addition of a 1 N-aqueous sodium hydroxide solution, and the aqueous layer was further extracted with chloro- 
form. The combined chloroform layer was washed with a saturated aqueous sodium chloride solution, dried by the 
so addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure and 
the resulting concentration residue was purified by a silica gel column chromatography (eluent: n-hexane/ethyl acetate 
= 5/1) to obtain N-methyl-N-[cls-3-[(4-methyl-1-telrahy^ 
nylamine (89 mg, yield 86.0%) as colorless tar. 

55 (b) Synthesis of N-methyl-N-[cis-3-[(4-methyM H-indazol-5-yl)oxy]cyclohexyl]-N-phenylamine 

[1 185] Under nitrogen, N-m ethyl- N-[ci6-3-[(4-methyl-1 -tetrahydro-2H-pyran-2-yl-1 H-indazol-5-yl)oxy]cyclohexyl)-N- 
phenylamlne (89 mg, 0.212 mmol) was dissolved In Isopropyl alcohol (4 ml), followed by adding thereto a 4N-hydro- 
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chloric acid/1 ,4-dioxane solution (4 ml), and th resulting mixture was stirred at room temperatur for 22 hours. Th 
solvent was distilled off under reduced pressure, and the residue was neutralized with aqueous ammonia and concen- 
trated t dryness under reduced pressure. The resulting concentration residue was purified by a silica gel column 
chromatography (eiuent n-hexane/ethyl acetate = 3/1) to obtain N-methyl-N-[cls-3-[(4-methy1-1 H-indazol-5-yl)oxy]cy- 
s clohexyl]-N-phenylamine (62 mg, yield 87.1%) as a white amorphous substance. 
IR (neat)cnr 1 ; 3172, 2937, 2859, 1594, 1504, 1223, 1200, 1093, 943. 

Example 734 

io Synthesis of 4-methyl-5-(4-nitrophenoxy)-1 H-indazole 

(a) Synthesis of 4-methyl-1-tetrahydro-2H-pyran-2-yl-1H-indazol-5-ol 

[1 186] Under nitrogen, the 4- methyl- 1 H-lndazol-5-ol (500 mg, 3.37 mmol) obtained In Example 402 was suspended 
In dichloromethane (20 ml), followed by adding thereto 3,4-dlhydro-2H-pyran (239 jaI, 3.71 mmol) and p-toluenesulfonlc 
acid monohydrate (64 mg, 0.337 mmol). Tetrahydrofuran (25 ml) was added thereto to effect dissolution, and the 
reaction was carried out at room temperature for 2 days. The solvent was distilled off under reduced pressure and 
water was added to the residue, followed by extraction with ethyl acetate. The ethyl acetate layer was washed with a 
saturated aqueous sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. 
20 The solvent was distilled off under reduced pressure and the resulting concentration residue was purified by a silica 
gel column chromatography (eiuent: n-hexane/ethyl acetate = 3/1) to obtain 4-methyt-1-tetrahydro-2H-pyran-2-yl-t H- 
indazol-5-ol (477 mg, yield 60.9%). 

(b) Synthesis of 4-methyl-5-(4-nltrophenoxy)-1H-lndazole 

25 

[1 187] Under nitrogen, 4- met hy 1-1 -tetrahydro-2H-pyran-2-yl-1 H-indazol-5-ol (200 mg, 0.861 mmol) was dissolved in 
N t N-dimethyiformamlde (5 ml), followed by adding thereto 4-fluoronltrobenzene (100 uJ, 0.947 mmol) and potassium 
carbonate (179 mg, 1 .29 mmol), and the resulting mixture was stirred at 50°C for 1 hour. After the reaction solution 
was cooled to room temperature, a iN-aqueous hydrochloric acid solution (6 ml) and methanol (3 ml) were added 

30 thereto and the resulting mixture was stirred at room temperature for 2 hours. The mixture was adjusted to pH 9 with 
a saturated aqueous sodium hydrogencarbonate solution and extracted twice with ethyl acetate/toluene = 3/1. The 
combined extract layer was washed with water and then a saturated aqueous sodium chloride solution, dried by the 
addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure and 
the resulting concentration residue was purified by a silica gel column chromatography (eiuent: n-hexane/ethyl acetate 

35 = 3/1) to obtain 4-methyl-5-(4-nitrophenoxy}-1 H-lndazoie (1 92 mg, yield 82.8%) as a yellow solid. 
IR (neat)cnri; 3180, 2359, 2343, 1589, 1506, 1487, 1348, 1348, 1111. 

Example 735 

40 Synthesis of 4-[<4-methyM H-lndazol-5-yl)oxylanlline mo n ©hydrochloride 

[11 88] Under nitrogen, the 4-methyf-5-(4-nltrophenoxy)-1 H-indazole (139 mg, 0.51 6 mmol) obtained in Example 734 
was dissolved in methanol (20 ml), followed by adding thereto 10%-Pd/C (containing 50% water) (20 mg), and the 
resulting mixture was stirred under a hydrogen atmosphere for 1.5 hours at ordinary temperature and atmospheric 

45 pressure. After the replacement on the nitrogen, the Pd/C was filtered off and then the solvent was distilled off under 
reduced pressure. A portion (50 mg, 0.186 mmol) of the resulting concentration residue was dissolved in tsopropyl 
alcohol (3 ml), followed by adding thereto a 4N -hydrochloric acid/1 ,4-dloxane solution (2 ml), and the resulting mixture 
was stirred at room temperature for 1 .5 hours. The solid precipitated was collected by filtration, washed with the filtrate 
and then a small volume of isopropyl alcohol, and dried under reduced pressure to obtain 4-[(4-methyl-1 H-indazol- 

50 5-yl)oxy]aniline monohydrochloride (39 mg, yield 78%) as a white solid. 
IR (neat)cnrr 1 ; 3200-2200, 1504, 1241, 1201 , 1103. 
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Example 736 

Synthesis of 4-m thyl-5-(3-nltrophenoxy)-1H-indazole 

5 (a) Synthesis of 4-methyl-5-(3-nftrophenoxy)-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazole 

[1 169] Under nitrogen, the 4-methyl-1 -telrahydro-2H-pyran-2-yl-1 H-indazol-5-ol (130 mg, 0.560 mmol) obtained in 
Example 734, (a) and m-dinitrobenzene (103 mg, 0.615 mmol) were dissolved in N-methyi-2-pyrrolidinone (4 ml), 
followed by adding thereto potassium carbonate (193 mg, 1 .39 mmol), and the resulting mixture was stirred at 120°C 

*o for2 hours and then at 150°C tor2 hours. Water was added to the reaction solution, followed by extraction with toluene/ 
ethyl acetate = 1/3 (twice). The combined extract layer was washed with water and then a saturated aqueous sodium 
chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off 
under reduced pressure and the resulting concentration residue was purified by a silica gel column chromatography 
(eluent: n-hexane/ethyl acetate = 5/1) to obtain 4-methyl-5-(3-nitrop hen oxy)-1-tetrahydro-2H-pyran-2-y 1-1 H-lndazole 

f* (136 mg, yield 69%) as a yellow solid. 

(b) Synthesis of 4-methyl-5-(3-nltrophenoxy)-1 H-lndazole 

[11 90] Under nitrogen, 4-methyl-5-(3-nitrophenoxy)-1 -tetrahydro-2H-pyran-2-yl-1 H-indazole (136 mg, 0.385 mmol) 
zo was dissolved In methanol (5 ml), followed by adding thereto a 4N-hydrochlorlc acld/1 ,4-dloxane solution (5 ml), and 
the resulting mixture was stirred at room temperature for 2 hours. After the solvent was distilled off under reduced 
pressure, a saturated aqueous sodium hydrogencarbonate solution was added to the residue, followed by extraction 
with ethyl acetate. The ethyl acetate layer was washed with water and then a saturated aqueous sodium chloride 
solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was distilled off under 
29 reduced pressure and the resulting concentration residue was purified by a silica gel column chromatography (eluent: 
n-hexane/ethyl acetate = 3/1) to obtain 4-methyl-5-(3-nitrophenoxy)-1 H-indazole (94 mg, yield 91 %). 
IR (neat)cnr 1 ; 3500-2700, 1531 , 1513, 1473, 1346, 1276, 1232, 939. 

Example 737 

30 

Synthesis of 3-[(4-methyl-1 H-indazoi-5-yl)oxy] aniline monohydrochloride 

[1191] Under nitrogen, the 4-methyl-5-(3-nltrophenoxy)-1 H-lndazole (60 mg, 0.223 mmol) obtained In Example 736 
was dissolved In methanol (10 ml), followed by adding thereto 10%-Pd/C (containing water) (20 mg), and the resulting 

35 mixture was stirred at room temperature for 2 hours while adding hydrogen thereto. After the replacement on the 
nitrogen (theoretical amount of hydrogen: 15 ml), the Pd/C was filtered off by the use of Celite and then the solvent 
was distilled off under reduced pressure. The resulting concentration residue was dissolved in isopropyl alcohol (1 ml), 
followed by adding thereto a 4N-hydrochlortc acld/1 ,4-dloxane solution (2 ml), and the resulting mixture was stirred at 
room temperature fori hourandthen under ice-cooling for 1 hour. The white sol id precipitated was collected by filtration, 

*o washed with diethyl ether, and dried under reduced pressure to obtain 3-[(4-methyl-1 H-lndazol-5-yl)oxy]anlline mono- 
hydrochloride (50 mg, yield 81%) as a white solid. IR (neat)cnrri; 3300-2200, 1631 , 1485, 1387, 1270, 1254, 1203, 
1141, 1082, 953. 

Example 738 

45 

Synthesis of 5-(2-chloro-4-nitrophencxy)-4-methyMH-indazo!e 

[1192] Under nitrogen, the 4-methyl-1-tetrahydro-2H-pyran-2-yl-IH-indazol-5-ol (150 mg, 0.646 mmol) obtained in 
Example 734, (a) and 3-chloro-4-fluoronitrobenzene (125 mg, 0.71 0 mmol) were dissolved in N,N-dimethylformamide 

so (2 ml), followed by adding thereto potassium carbonate (134 mg, 0.969 mmol), and the resulting mixture was stirred 
at 70 s C for 1 .5 hours. After the reaction solution was cooled to room temperature, water was added thereto, followed 
by extraction with toluene/ethyl acetate = 1/3. The extract layer was washed with water and then a saturated aqueous 
sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then filtered. The solvent was 
distilled off under reduced pressure and the resulting concentration residue was suspended in methanol (10 ml), fol- 

55 lowed by adding thereto a 4N-hydrochloric acid/1 ,4-dioxane solution (5 ml), and the resulting mixture was stirred at 
room temperature for 14 hours. (The residue was once dissolved and then gave a white suspension again). The re- 
sulting mixture was made basic by adding triethylamlne slowly under ice-cooling, and the solvent was distilled off under 
reduced pressure. Then, water was added to the residue, followed by extraction with ethyl acetate. The extract layer 
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was washed with asaturated aqueous sodium chloride solution, dried byth addition of anhydrous magnesium sulf at . 
and then filtered. The solvent was distilled off under reduced pressure and the resulting concentration residue was 
purified by a silica g I column chromatography (elu nt: n-h xane/ethyl ac tate = 3/1 , 2/1) to obtain 5-(2-chloro-4-nl- 
trophenoxy)-4-metnyl-1H-lnda20le (168 mg, yield 86%), 
* IR (neat)cnr 1 ; 3313, 1583, 1516, U71, 1338, 1265, 1209, 1120, 1080, 1055, 906, 895. 

Example 739 

Synthesis of 3-chloro-4-[(4-methyl-1H-lnda20l-5-yl)oxy]anlllne monohydrochlorlde 

10 

[1 193] Under nitrogen, the 5-(2-chloro-4-nltrophenoxy)-4-methyl-1 H-lndazole (1 20 mg, 0.395 mmol) obtained In Ex- 
ample 738 was dissolved in ethanol (6 ml), followed by adding thereto tin(ll) chloride dihydrate (446 mg, 1 .98 mmol), 
and the resulting mixture was stirred at 80°C for 1 hour. The reaction solution was cooled to room temperature and 
then poured Into water, and the resulting mixture was adjusted to pH > 8 with a 1 N aqueous sodium hydroxide solution 

is and extracted twice with ethyl acetate/tetrahydrofuran = 5/1 . The combined extract layer was washed with water and 
then a saturated aqueous sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, and then 
filtered. The solvent was distilled off under reduced pressure and the resulting concentration residue was purified by 
a silica gel column chromatography (eluent: n-hexan a/ethyl acetate = 2/1,1/1, 1/2) to obtain a yellow solid. The solid 
obtained was dissolved in 1 ,4-dioxane (2 ml), followed by adding thereto a 4N-hydrochloric acid/1 ,4-dioxane solution 

20 (2 ml), and the resulting mixture was stirred at room temperature. Thereafter, diethyl ether (about 15 ml) was added 
thereto and stirred, and the yellow solid precipitated was collected by filtration, washed with diethyl ether and then 
dried under reduced pressure to obtain 3-chloro-4-[(4-methyl-1H-indazol-5-yl)oxy]anillne monohydrochlorlde (45 mg, 
yield 42%). 

IR (neagcnr 1 ; 3300-2150, 1489, 1389, 1255, 1205, 1061, 806. 

25 

Example 740 

Synthesis of 3-{(4-methyM H-indazol-5-yl)oxy]benzonitrile monohydrochlorlde 

so (a) Synthesis of 3-[(4-methyl-1 -tetrahydro-2H-pyran-2-yl-1 H-Indazol-5-yl)oxy]benzonitrlle 

[1194] Under nitrogen, the 4-methyl-1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-ol (300 mg, 1.29 mmol) obtained In 
Example 734, (a) and 3-nitrobenzonltrife (21 0 mg, 1 .42 mmol) were dissolved In N-methyl-2 -pyrrolidine ne (6 ml), fol- 
lowed by adding thereto potassium carbonate (446 mg, 3.23 mmol), and the resulting mixture was stirred at 150° C for 

3s 1 6 hours. Afterthe reaction solution was cooled to room temperature, water was added thereto and the resulting mixture 
was adjusted to pH 6 with a 1 N-aqueous hydrochloric acid solution and extracted with toluene/ethyl acetate = 1/3. The 
extract layer was washed with water and then a saturated aqueous sodium chloride solution, dried by the addition of 
anhydrous magnesium sulfate, and then filtered. The solvent was distilled off under reduced pressure and the resulting 
concentration residue was purified by a silica gel column chromatography (eluent: n-hexane/ethyl acetate = 6/1 , 3/1 , 

*o 2/1 ) to obtain 3-[(4-methyM -tetrahydro-2H-pyran-2-yi-1 H-lndazol-5-yl)oxy]benzonltrtle (299 mg, yield 69%). 

(b) Synthesis ot3-[(4-methyl-1H-lndazol-5-yl)oxy]benzonltrile monohydrochlorlde 

[1195] Under nitrogen, 34(4-methyl-1-tetrahydro-2H-pyran-2-yl-1H-indazol-5-yl)oxy]benzonitriIe (299 mg, 0.897 
« mmol) was dissolved In a mixture of Isopropyl alcohol (6 ml) and 1 ,4-dioxane (6 ml), followed by adding thereto a 4N- 
hydrochloric add/1 ,4-dioxane solution (6 ml), and the resulting mixture was stirred at room temperature for 23 hours. 
After diethyl ether (30 ml) was added thereto and stirred, the precpltate was collected by filtration, washed with diethyl 
ether and then dried under reduced pressure to obtain 3-[(4-methyl-1 H-lndazol-5-yl)oxy]benzonitrile hydrochloride (1 76 
mg, yield 69%). 

so IR (neaQcnr 1 ; 3100-2050, 1581 , 1529, 1479, 1429, 1388, 1246, 1157, 939. 
Example 741 

Synthesis of 4 -{(4 -methyl -1 H-lndazol-5-yl)oxy]benzo nit rile monohydrochlorlde 

55 

(a) Synthesis of 4-[(4-metnyM-tetrahydro-2H-cyr^ 

[1196] Under nitrogen, the 4-methyl-1 -tetrahydro-2H-pyran-2-y1-1 H-lndazol-5-ol (300 mg, 159 mmol) obtained In 
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Example 734, (a) and 4-fluorobenzonitrile (1 72 mg, 1 .42 rnmol) were dissolved In N.N-dlmethylformamid (6 ml), fol- 
lowed by adding thereto potassium carbonate (268 mg, 1 .94 rnmol), and the resulting mixture was stirred at 50°C for 
2 hours and th n at 70°C for 22 hours. After th reaction solution was cooled to room t mperature, water was added 
thereto, followed by extraction with toluene/ethyl acetate = 1/2 (twice). The combined extract layer was washed with 
s water and then a saturated aqueous sodium chloride solution, dried by the addition of anhydrous magnesium sulfate, 
and then filtered. The solvent was distilled off under reduced pressure and the resulting concentration residue was 
purified by a silica gel column chromatography (eluent: n-hexane/ethyl acetate = 5/1 , 4/1 ) to obtain 4-[(4-m ethyl- 1 -tet- 
rahydro-2H-pyran-2-yl-1H-inda2ol-5-yl)oxy]benzonitriie (342 mg, yield 79%). 

10 (b) Synthesis of 4-[(4-m ethyl- 1 H-indazol-5-yl)oxy]benzonitrile monohydrochloride 

[1197] Under nitrogen, 4-[(4-methyl-1-tetrahydro-2H-pyran-2-yl-1H-indazol-5-yl)oxy]benzonitrile (338 mg, 1.01 
rnmol) was dissolved in 1 ,4-dloxane (6 ml), followed by adding thereto a 4N-hydrochloric acid/1 ,4-dioxane solution (6 
ml), and the resulting mixture was stirred at room temperature for 23 hours. After diethyl ether (30 ml) was added 
1* thereto and stirred, the precipitate was collected by filtration, washed with diethyl ether and then dried under reduced 
pressure to obtain 4-[(4 -methyl- 1H-lndazol-5-yl)oxy]benz on itrlle monohydrochloride (239 mg, yield 83%). 
IR (neat)crrr 1 ; 3100-2040, 1604, 1527, 1500, 1388, 1261, 1238, 1167, 1155. 

Example 742 

20 

Synthesis of 1-[4-[(4-methyHH-indazol-5-yl)oxy]phenyGmethylamine monohydrochloride 

[1198] Under nitrogen, the 4-[(4-methyl-1H-indazol-5-yl)oxy]benzonftr1le monohydrochloride (70 mg, 0.245 rnmol) 
obtained in Example 741 was suspended in tetrahydrofuran (2 ml), and lithium aluminum hydride (46 mg, 1.22 rnmol) 

& was added thereto under ice-cooling. The resulting mixture was cooled to room temperature and stirred for 4 hours. 
Under ice-cooling, water (46 u.l) was slowly added thereto, followed by adding thereto a 4N-aqueous sodium hydroxide 
solution (46 |xF), water (140 \x\) and tetrahydrofuran (5 ml), and the resulting mixture was stirred at room temperature. 
The precipitate was filtered off, and the residue was washed with tetrahydrofuran and then distilled under reduced 
pressure to remove the solvent. The resulting concentration residue was purified by a silica gel column chromatography 

30 (eluent: acetonitrile/aqueous ammonia = 100/0, 50/1, 25/1) to obtain a white solid (41 mg). The solid obtained was 
dissolved in 1 ,4-dioxane (2 ml), followed by adding thereto a 4N -hydrochloric acid/1 ,4-dioxane solution (2 ml), and the 
resulting mixture was stirred at room temperature for 1 hour. Then, diethyl ether (about 15 ml) was added thereto and 
stirred, and the resulting white solid was collected by filtration, washed with diethyl ether and then dried under reduced 
pressure to obtain 1-[4-[(4-methyl-1H-lndazol-5-yl)oxy]phenyl]methyl amine monohydrochloride (46 mg, yield 65%). 

35 ir (neat)cnr 1 ; 3060-2060, 1508, 1230, 835. 

Example 743 

Synthesis of 1-[3-[(4-methyHH-indazol-5-yl)oxy]phenyl]methylamine monohydrochloride 

40 

[1199] Under nitrogen, the 3-[(4-methyl-1H-indazol-5-yl)oxy]benzonitrile monohydrochloride (60 mg, 0.210 rnmol) 
obtained In Example 740 was suspended In tetrahydrofuran (2 ml), and lithium aluminum hydride (40 mg, 1.05 rnmol) 
was added thereto under ice-cooling. The resulting mixture was cooled to room temperature and stirred for 4 hours. 
Under ice-cooling, water (40 uJ) was slowly added thereto, followed by adding thereto a 4N- aqueous sodium hydroxide 

« solution (40 |xl), water (120 \x\) and tetrahydrofuran (5 ml), and the resulting mixture was stirred at room temperature. 
The precipitate was filtered off, and the residue was washed with tetrahydrofuran and then distilled under reduced 
pressure to remove the solvent. The resulting concentration residue was purified by a silica gel column chromatography 
(eluent: aceto nitrite/aqueous ammonia = 100/0, 50/1, 25/1) to obtain a white solid (31 mg). The solid obtained was 
dissolved in 1 ,4-dioxane (2 ml), followed by adding thereto a 4N -hydrochloric acid/1 ,4-dioxane solution (2 ml), and the 

so resulting mixture was stirred at room temperature for 1 hour. Then, diethyl ether (about 15 ml) was added thereto and 
stirred, and the resulting white solid was collected by filtration, washed with diethyl ether and then dried under reduced 
pressure to obtain 1-[3-[(4-methyl-1H-lndazol-5-yl)oxy]phenyl]methylamlne monohydrochloride (39 mg, yield 64%). 
IR (neat)cnr 1 ; 3200-2100, 1589, 1527, 1489, 1446, 1385, 1251, 1207, 1161, 1101,937. 

55 
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Example 744 

Synthesis of trans-4-<(4- thyl-1H-indazol-5-yl)oxy)cydohexanamine 

(a) Synthesis of trans-2-{4-[(4- ethyl- 1H-indazol-5-yl)oxy]cyclohexyl}-1 H-isolndole-1 ,3(2H)-dione 

[1200] A cyanomethylenetributylphosphorane/toluene solution (1 .2 g, 4.53 mmoO was added to a solution prepared 
by dissolving the 4-ethy1-1 H-lndazol-5-ol (359 mg p 1 .46 mmol) obtained in Example 682 and the cis-2-(4-hydroxycy- 
clohexyl)-1H-lsolnzole-1 ,3(2H)-dlone (854 mg, 3.48 mmol) obtained In Example 323, (c) In toluene (15 ml), and the 
resulting mixture was stirred at 120°C for 3 hours. The reaction solution was concentrated, and to the resulting residue 
were added chloroform and a 1N-aqueoua sodium hydroxide solution to effect partition, followed by extraction with 
chloroform (twice). The extract solution was dried over anhydrous magnesium sulfate. The residue was purified by a 
silica gel chromatography (hexane/ethyl acetate = 2/1) to obtain trans-2-(4-[(4-ethyl-1H-indazol-5-y0oxy]cyclohexyl}- 
1 H-lsolndole-1 ,3(2H)-dlone (681 .1 mg, 50%). 

(b) 4-((4-Ethyl-1H-lndazol-5-yl)oxy)cyclohexanamine hydrochloride was obtained by carrying out reaction according 
to the method described in Example 14, except for using trans-2-H-[(4-ethyl-1H-lndazol-5-y1>oxy]cyclohexyl}-1H- 
isoindole-1 ,3(2H)-dione. 

[1201] IR (neat)cnr 1 ; 800, 1072, 1122, 1257, 1508. 
Example 745 

Synthesis of cis-3-<(4-ethyl-l H-lndazol-5-y1)oxy)cyclohexanamlne 

[1202) cis-3-((4-Ethyl-1 H-indazol-5-yl)oxy)cycIohexanamine was obtained by carrying out reaction according to the 
method described In Example 744, except for using the trans-2-(3-hydroxycyclohexyl)-1 H-lsolndole-1 ,3(2H)-dlone ob- 
tained in Example 385, (b). 
LC/MS : M + 1 = 286.0 

Example 746 

Synthesis of cls-4-((4-ethyM H-lndazol-5-y!)oxy)cyclohexanamine 

[1203] cls-4-((4-Ethy1-1 H-lndazol-5-yt)oxy)cyclohexanamlne was obtained by carrying out reaction according to the 
method described In Example 744, except for using the trans-2-(4-hydroxycyclohexyl)JH-lsoindole-1 ,3(2H)-dlone ob- 
tained in Example 323, (a). 
LC/MS : M + 1 = 260.3 

Example 747 

Synthesis of trans-3-((4-ethyl-1H-indazol-5-yl)oxy)cyclohexanamlne 

[1204] trans-3-((4-Ethyl-1H-indazol-5-yl)oxy)cyclohexanamine was obtained by carrying out reaction according to 
the method described in Example 744, except for using the cls-2-(3-hydroxycyclohexyl)-1 H-lsolndole-1, 3 (2H)-d lone 
obtained in Example 326, (d). IR (neat)cnr 1 ; 906, 945, 1107, 1223, 1506. 

[1205] The following compounds of Examples 748 and 749 were synthesized by carrying out reaction according to 
the method described in Example 389, except for using the trans-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexan amine 
obtained in Example 409, as a starting material. 

Example 748 

[1206] trajis-N,N-dlmemyl-3-[(4-methyl-1 H-lndazol-5-yl)oxyJcydohexanamlne monohydrochloride 
IR (neat)crrr 1 ;2643, 1220, 1151, 964. 

Example 749 

[1207] trans-N,N-dlpropy1-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamlne monohydrochloride 
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LC/MS : M + 1 = 330 

[1208] The following compound of Example 750 was synthesized by carrying out reaction according to the method 
described In Exampl 1 40, except for using th trans-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamlne obtained In 
Example 409, as a starting material. 

Example 750 

[1209] trans-N-cyclopentyl-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexanamine 
Melting point: 110-112°C 

Example 751 

Synthesis of trans- N-ethyl-3-[(4-methy 1-1 H-indazol-5-yl)oxy]cyclohexanamine 

(a) Synthesis of N-{trans-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}acetamlde 

[1210] The title compound was synthesized by carrying out reaction according to the method described In Example 
391 , except for using the trans-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexanamine obtained In Example 409, as a start- 
ing material. 

(b) Synthesis of trans-N -ethyl -3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexanamine 

[1211] The title compound was synthesized by carrying out reaction according to the method described in Example 
399, except for using N-{trans-3'[(4-methyl-1H lndazol-5-yl)oxy]cyclohexyl}acetamlde as a starting material. 
Melting point: 95-97 p C 

Example 752 

Synthesis of trans-N *propyl-3-[(4-methy I- 1H -I ndazol-5-yl)oxy]cyclohexan amine monohydrochlorlde 

(a) Synthesis of N-{trans-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}propanamide 

[1212] The title compound was synthesized by carrying out reaction according to the method described In Example 

391 , except for using the trans-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexan amine obtained In Example 409, as a start- 
ing material. 

(b) Synthesis of trans-N-propyl-3-[(4-methyHH-indazol-5-yl)oxy]cyclohexanamine monohydrochloride 

[1213] The title compound was synthesized by carrying out reaction according to the method described in Example 

392, except for using N-{trans-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}propanamlde as a starting material. 
IR (neat)cm-i; 2782, 1222, 1091, 970, 941. 

Example 753 

Synthesis of N,N-dlmethyl-N-cls-3-[(4-methyl-1 H-lndazol-5-yl)oxy3cyclohexylamlne 

[1214] Acetic acid (0.060 ml) was added to a methanollc solution (1 .0 ml) of the cls-3-[(4-methyl-1H-lndazol-5-yl) 
oxy]cyclohexylamine (46 mg, 0.20 mmol) obtained in Example 411, followed by adding thereto paraformaldehyde (30 
mg, 1 .0 mmol), and the resulting mixture was stirred at room temperature for 2 hours. Then, a methanolic solution (0.5 
ml) of sodium cyanoborohydride (63 mg, 1 .0 mmol) was added thereto and the resulting mixture was stirred overnight 
at room temperature. A 1N-aqueous sodium hydroxide solution (0.6 ml) was added to the reaction solution and the 
solvent was distilled off. The residue oil was purified by elutlon by a silica gel column chromatography (hexane/ethyl 
acetata/trlethyiamlne=5 : 1 5 : 1 ) to obtain N,N-dlmethyl-N-cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexylamlne(29.8 
mg, 54%). 

MS:m/z=274(M + 1) 

[1215] The following compounds of Examples 754 to 757 were synthesized by carrying out reaction according to the 
method described In Example 753. 



193 



EP 1 403 255 A1 



Example 754 

[1216] N,N^ipropyl-N-ci8-3-[(4-methyl-1H-lndazol-5-y0oxy]cycloh xylamin 
MS:m/z=330(M + 1) 

Example 755 

[1 21 7 J N, N-d ibuty l-N-cis-3-[(4-methyl- 1 H -f ndazol-5-y l)oxy Jcydohexy lami n e 
MS:m/z=358 (M + 1) 

Example 756 

[1218J NH8opropyl-N<fs-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexylamine 
Melting point: 152-156°C 

Example 757 

[1219] N-cydopentyl-N-cia-3-[(4^ethyl-1H-indazol-5-yl)oxy]cyclohexylamine 
Melting point: 166-1 68°C 

Example 758 

Synthesis of N-ethyl-N-cis-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexylamine 

(a) Synthesis of N-cis-3-[(4-methyt-1H-indazol-5-yl)oxyJcyclohexylacetamide 

[1220] Acetic acid (0.036 g, 0.60 mmol), trlethylamlne (0.21 ml, 1.5 mmol), 1 -hydroxy benztriazole (0.061 g, 0.60 
mmol) and 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide monohydrochloride (0.115 g, 0.60 mmol) were added to a 
solution of the cls-3-[(4-methyl-1H-lndazol-6-yl)oxy]cyclohexylamlne (147 mg, 0.60 mmol) obtained in Example 411 In 
N,N-dimethylformamide (2 ml) and stirred overnight A 2N -aqueous lithium hydroxide solution (2 mi) was added thereto, 
and the resulting mixture was stirred for some time, added to water, and then extracted three times with toluene/ethyl 
acetate = 1/1 . The organic layer was washed with water and a saturated aqueous sodium chloride solution and dried 
over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the solid precipitated was 
suspended in a hexane/ethyl acetate mixed solvent and stirred to be washed. The solid was collected by filtration and 
dried under reduced pressure to obtain N-cls-3-[(4-m ethyl- 1 H-lndazol-5-yl)oxy)cyclohexylacetamide (1 63 mg, 95%). 
1 H-NMR (DMSO-d 6 ) 8; 1 .20-1 .30 (3H, m), 1 .65-1 .97 (5H, m) f 1 .92-2.14 (2H, m), 2.29 (1 H, s), 2.37 (3H, s), 3.46-3.63 
(1H, m), 3.99-4.10 (1H. m), 7.07-7.18 (1 H, m) p 7.18-7.32 (1H, m), 8.00 (1H, s), 12.87 (1H, s). 

(b) Synthesis of N-ethyl-N-cis-3-[(4-m ethyl- 1 H-indazol-5-yl)oxylcyclohexylamine 

[1221 ] N-cie-3-[(4-m ethyl- 1 H-indazol-5-yl)oxy]cyclohexylacetamide (0.1 53 g, 0.53 mmol) was added to a suspension 
of lithium aluminum hydride (0.057 g, 1 .5 mmol) In tetrahydrofuran (10 ml), and the resulting mixture was stirred with 
heating under reflux for 2 hours. The resulting solution was cooled on an ice bath, and water (0.02 ml), a 2 N -aqueous 
sodium hydroxide solution (0.04 ml) and water (0.04 ml) were added dropwise thereto in that order. Then, the insoluble 
material was removed by filtration using Cellte. The filtrate was purified by elutlon by a silica gel column chromatography 
(hexane/ethyi acetatertriethylamine = 5 : 15 : 1) to obtain N- ethyl- N -cis-3-[(4-methyi- 1H-indazol-5-y l)oxylcycio-h exy- 
lamlne (91 .5 mg, 63%). 

MS:m/z=274(M + 1) 

[1222] The following compound of Example 759 was synthesized by carrying out reaction according to the method 
described in Example 756. 

Example 759 

Example 9 

[1223] N-propyi-N-cis-3-{(4-methyl-1H-indazol-5-yl)oxy|cyclohexylamine 
MS:m/z= 288 (M + 1) 
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Example 760 

Synthesis of N,N-diethyl-N-cis-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexylamin 

(a) Synthesis of N-ethyl-N-cis-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexylacetamlde 

[1224] Acetic acid (0.013 g, 0.22 mmol), triethylamine (0.070 ml, 0.50 mmol), 1 -hydroxy benztriazole (0.029 g, 0.22 
mmol) and 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide monohydrochloride (0.042 g, 0.22 mmol) were added to a 
solution of the N-ethyl-N-cis-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexylamlne (59.4 mg, 0.21 7 mmol) obtained In Ex- 
ample 758 In N,N-dimethylformamide (1 ml) and stirred overnight. A 2N-aqueous lithium hydroxide solution (2 mi) was 
added thereto, and the resulting mixture was stirred for some time, added to water, and then extracted three times with 
toluene/ethyl acetate = 1/1 . The organic layer was washed with water and a saturated aqueous sodium chloride solution 
and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the solid precip- 
itated was suspended in a hexane/ethyl acetate mixed solvent and stirred to be washed. The solid was collected by 
filtration and dried under reduced pressure to obtain N-ethyl-N-cls-3-[(4-methyl-1H-Indazol-5-yl)oxy]cyclohexylaceta- 
mlde (63.4 mg, 93%). 

1 H-NMR (DMSO-de) S; 0.92-1.15 (3H. m), 1.15-1.52 (4H, m), 1 .52-1.84 (4H, m), 1.84-2.20 (4H, m), 2.29 (1H, s), 2.38 
(3H, s), 3.16-3.29 (1H, m), 3.96-4.14 (1H, m), 7.07-7.18 <1H, m), 7.18-7.32 (1H, m) ( 8.00 (1H, s), 12.87 (1H, s). 

(b) Synthesis of N,N-dlethyl-N-cte-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexylamIne 

[1225] N-ethyl-N-cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexylacetamlde (0.057 g, 0.18 mmol) was added to a 
suspension of lithium aluminum hydride (0.020 g, 0.053 mmol) in tetrahydrofuran (5 ml), and the resulting mixture was 
stirred with heating under reflux for 2 hours. The resulting solution was cooled on an Ice bath, and water (0.04 ml), a 
2N-aqueous sodium hydroxide solution (0.08 mi) and water (0.1 2 ml) were added dropwise thereto in that order. Then, 
the insoluble material was removed by filtration using Cellte. The filtrate was purified by elution by a silica gel column 
chromatography (hexane/ethyl acetate/trlethylamlne = 5 : 15 : 1) to obtain N,N-dlethyi-N-cls-3-[(4-methyl-1 H-lndazol- 
5-yl)oxy]cyclohexyl amine (29.2 mg, 53%). 
MS:m/z=302 (M + 1) 

[1226] The following compound of Example 761 was synthesized by carrying out reaction according to the method 
described in Example 760, except for using the cis-N-ethyl-4-[(4-methyi-1H-indazoI-5-yl)oxy]cyclohexanamine ob- 
tained In Example 466, as a starting material. 

Example 761 

[1227] N.N-dlethyl-N-cls^-^-methyl-IH-lndazol-S-ylJoxylcyclohexylamlne 
MS:m/z=302 (M + 1) 

Example 762 

Synthesis of trans-3-[(4-trif luoromethyl-1 H-indazol-5-yl)oxy]cyclohexylamlne 

(a) Synthesis of 2-{trans-3-[(4-trifluoromethyl-1 H-indazol-5-yi)oxy]cyclohexyl}-1 H-isoindole-1 ,3(2H)-dione 

[1226] Dlisopropyl dlcarboxylate (0.364 g, 1 .80 mmol) was added dropwise to a mixture of the 5-hydroxy-4-trifluor- 
omethyMIH-indazole (0.303 g, 1 .50 mmol) obtained in Example 474, the cis-2-(3-hydroxycyclohexyl)-1 H-isoindole- 
1 ,3(2H)-dione (0.368 g, 1 .50 mmol) obtained In Example 326, (d), triphenylphosphlne (433 mg, 1 .65 mmol) and tet- 
rahydrofuran (10 ml) under ice-cooling. After30 minutes, the mixture thus obtained was warmed up to room temperature 
and stirred overnight. The reaction mixture was concentrated and then the residue oil was purified by elution by a silica 
gel column chromatography (hexane/ethyl acetate = 3 : 1 to 2 : 1 ) to obtain 0.324 g of a crude product 2-{trans-3-[(4-tri- 
f luoromethyl-1 H-indazol-5-yl)oxy]cyclohexyl}-1 H-isoindole-1 ,3(2H)-dione (a mixture with cis-2-(3-hydroxycyclohexyl)- 
1H-lsolndole-1,3(2H)-dlone). 

(b) Synthesis of trans-3-[(4-trifluoromethyl-1 H-lndazol-5-yl)oxy]cyclohexylamlne 

[1229] A mixture of the crude product 2-{trans-3-[(4-trifluorom ethyl- 1 H-indazol-5-yl)oxy]cyclohexyl)-1 H-isoindole-1 ,3 
(2H)-dione (0.324 g) and a 30% methyl amine/methanol solution (15 ml) was stirred at 90°C for 3 hours. The solvent 
was distilled off and the residue solid was purified by elution by a silica gel column chromatography (chloroform/meth- 
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anol = 20 : 1 -> chloroforrrVmethanol/tri thylamine = 10 : 1 : 1) to obtain trans-3-[(4-tr1fluoromethyl-1H-indazol-5-yl) 
oxy]cyclohexylamine (70.4 mg, 16%, two steps). 

NMR (DMSO-de) 5; 0.80-1.30 (2H m), 1.35-1.97 (4H, m), 1.90-2.11 (1H, m), 2.67-2.80 (1H, m), 2.95-3.10 (1H, m), 
3.29-3.41 (1H, m), 4.97 (1H, S), 7.40 <2H, d, J=9.2Hz), 7.81 (1H, d, J=9.0Hz), 8.01 (1H, s). 

5 

Example 763 

Synthesis of N-cis-3-[(4-trifluoromethyl-1 H-indazol-5-yl)oxy]cyclohexylacetamide 

10 [1230] Acetic acid (0.01 4 g, 0.22 mmol), triethylamine (0.075 ml, 0.54 mmol), 1 -hydroxybenztriazole (0.030 g, 0.22 
mmol) and l-ethyl^-CS'-dlmethylamlnopropylJcarbodllmlde monohydrochlorlde (0.043 g, 0.22 mmol) were added to a 
solution of the cis-3-[(4-trlfluo ram ethyl- 1 H-indazol-5-y1)oxy]cyclohexylamine (0.066 g, 0.22 mmol) obtained in Example 
587 in N,N-dimethylformamlde (1 ml) and stirred overnight. A 2N-aqueous lithium hydroxide solution (0.4 mi) was 
added thereto, and the resulting mixture was stirred for some time, added to water, and then extracted three times with 

is toluene/ethyl acetate = 1/1 . The organic layer was washed with water and a saturated aqueous sodium chloride solution 
and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the solid precip- 
itated was suspended In a hexane/ethyi acetate mixed solvent and stirred to be washed. The solid was collected by 
filtration and dried under reduced pressure to obtain N-cis-3-[(4-trifluoromethyl-1H-lndazol-5-yl)oxy]cyclohexylaceta- 
mide (0.067 g, 89%). 

20 1 H-NMR (DMSO-cy 5; 0.93-1 .40 (4H, m), 1 .65-1 .85 (5H, m), 1 .94-220 (2H, m), 3.52-3.73 (1 H, m), 4.45-4.62 (1 H, m), 
7.47 (1H, d, J=9,1Hz), 7.80 (1H, d, J=9.4Hz), 8.00 (1H, s), 13.42 (1H, s). 

[1231] The following compound of Example 764 was synthesized by carrying out reaction according to the method 
described in Example 763. 

25 Example 764 

[1232] N-cls-3-[(4-trlfluoromethyl-1H-lndazol-5-yl)oxy]cyclohexylpropanamlde 

1 H-NMR (DMSO-cIq) 5 1 0 94 ( 1H » d > J=7.6Hz), 1 .02-1.38 (4H, m), 1 .67-1 .80 (2H, m), 1 .95-2.15 (4H, m), 3.57-3.75 (1 H, 
m), 4.45-4.60 (1Hm), 7.47 (1H, d, J=9.1Hz), 7.80 (1H, d, J=9.4Hz), 8.00 (1H, s), 13.42 (1H ( s). 

30 

Example 765 

Synthesis of N-ethyl-N-cls-3-t(4-trifluoromethyl-1 H-lndazoh5-yl)oxy]cyclohexylamlne 

35 [1233] The N-cls-3-[(4-trlfluorom ethyl- 1 H-lndazol-5-yl)oxy]cyclohexylacetamlde (0.062 g, 0.1 8 mmol) obtained In Ex- 
ample 1 6 was added to a suspension of lithium aluminum hydride (0.020 g, 0.54 mmol) In tetrahydrofuran (3 ml), and 
the resulting mixture was stirred with heating under reflux for 7 hours. The resulting solution was cooled on an ice bath, 
and water (0.02 ml), a 2N -aqueous sodium hydroxide solution (0.04 ml) and water (0.08 ml) were added dropwlse 
thereto In that order. Then, the insoluble material was removed by filtration using Celfte. The filtrate was purified by 

*o eiutlon by a silica gel column chromatography (ethyl acetateArtethyiamlne = 20 : 1 ) to obtain N-ethyl-N-cls-3-[(4-trifluor- 
omethyl-1H-lndazol-6-yJ)oxy]cyclohexylamlne (27.8 mg, 47%). 
Melting point: 158-1 63*C. 

[1234] The following compound of Example 766 was synthesized by carrying out reaction according to the method 
described in Example 765, except for using the N-cis-3-[(4-trifluoromethyl-IH-indazol-5-yl)oxy)cyclohexylpropanamide 
^5 obtained In Example 764, as a starting material. 

Example 766 

[1 235] N-propyl-N-cis-3-[(4-trifl uorom ethyl- 1 H-indazol-5-yl)oxy]cyciohexylamine 
50 |R (neat)cm- 1 ; 1504, 1329, 1234, 111 9, 1037, 903. 

Example 767 

Synthesis of N,N-dlmethyl-N-cls-3-{(4-trif luoromethyM H-lndazol-5-yl)oxy]cydohexy1arnlne 

55 

[1236] Acetic acid (0.065 ml) was added to a methanolic solution (1 .0 ml) of the cis-3-[(4-trffluoroniethyl-1 H-indazol- 
5-yi)oxy]cyclohexylamine (70 mg, 0.24 mmol) obtained in Example 587, followed by adding thereto a 37% aqueous 
formaldehyde solution (35 mg, 1 .2 mmol), and the resulting mixture was stirred at room temperature for 2 hours. Then, 
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a methanoiic solution (0.5 ml) of sodium cyan oborohyd rid (70 mg, 1.1 mmol) was added th reto and th resulting 
mixture was stirred overnight at room temperature. A 1N-aqueous sodium hydroxide solution (0.8 ml) was added to 
the reaction solution and the solvent was distilled off. The residu oil was purified by lution by a silica g I column 
chromatography (ethyl acetatertrtethylamlne/ethanol = 20 : 1 : 1 ) to obtain N,N-dlmethyl-N-cls-3-t(4-trltluoromethyl-1 H- 
5 inda2ol-5-yl)oxy]cyclohexy1amine (48.3 mg, 63%). 
IRtneatJcnr 1 ; 1508, 1329, 1236, 1115,901. 

[1237] The loilowing compound of Example 768 was synthesized by carrying out reaction according to the method 
described in Example 767, except for using the trans-4-{[4-(trifluoromethyl)-1H-indazol-5-yl]oxy}cyclohexanamine ob- 
tained In Example 586, as a starting material. 

10 

Example 768 

[1238] N l N-dimethyl-N-trans-4-[(4-trifluoromethyl-1H-indazol-5-yl)oxy]cyclohexylamine 
IR (neat)crrr 1 ; 1506, 1327, 1236, 1188, 1120, 1052; 941, 902. 

15 

Example 769 

Synthesis of N-benzyl-N-trans-4-[(4- methyl- 1 H-indazol-5-yl)oxy]cyc!ohexylamine 

20 [1239] Acetic acid (0.060 ml) was added to a methanoiic solution (2.0 ml) of the trans-4-[(4-methyM H-lndazol-5-yl) 
oxy]cyclohexylamlne (98 mg, 0.40 mmol) obtained In Example 408, followed by adding thereto benzaldehyde (85 mg, 
0.80 mmol), and the resulting mixture was stirred at room temperature for 2 hours. Then, a methanoiic solution (0.5 
ml) of sodium cyanoborohydride (30 mg, 0.48 mmol) was added thereto and the resulting mixture was stirred overnight 
at room temperature. A 1 N-aqueous sodium hydroxide solution (0.8 ml) was added to the reaction solution and the 

25 solvent was distilled off. The residue oil was purified by elution by a silica gel column chromatography (hexane/ethyl 
acetate = 1 : 2 — > ethyl acetate/triethylamlne = 20 : 1) to obtain N-benzyl-N-trans-4-[(4-methyl-1H-indazol-5-yl)oxy] 
cyclohexylamlne (45.6 mg, 31%). 
IR (neat)cm- 1 ; 1452, 1232, 1099, 935, 804, 744, 696. 

[1240] The following compounds of Examples 770 to 781 were synthesized by carrying out reaction according to the 
30 method described In Example 769. 

Example 770 

[1241] N-(2-chlorobenzyl)-N-trans-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexylamine 
3S ir (neat)cnr 1 ; 1232, 1101, 943, 800, 754. 

Example 771 

[1242] N-(3-chlorobenzyl)-N-trans-4-[(4-methyl-1H-indazol-5-yr)oxy3cyclohexylamine 
^o Melting point: 134-1 37°C 

Example 772 

[1243] N-(4-chlorobenzyl)-N-trans-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexylamine 
45 Melting point: 1 48-1 50°C 

Example 773 

[1244] N-(3-me1hoxybenzyl)-N-trans-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexy lamina 
so Melting point: 1 50-1 53°C 

Example 774 

[1245] N-(4-methoxyberizy;)-N-trans-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexylamine 
55 Melting point: 1 76-1 78°C 



197 



EP 1 403 255 A1 



Example 775 

[1246] N-(3-trlfluoromethylbenzyi)-N-tran8-4-[(4-msthyl-1 H-indazol-5-yr)oxy]cycloh xylamino 
IR (neaflcnr 1 ; 1508, 1327, 1120, 943, 804, 702. 

Example 776 

[1 247J N-(1 ,3-benzodioxol-5-ylmethyO-N-trans-4-[(4-methyM H-indazol-5-yl)oxy]cyclohexylamine 
IR (neat)crrv 1 ; 1247, 1034, 928, 796. 

Example 777 

[1246] N-trans-4-{(4-methyl-1H-lndazol-5-yl)ox^^ 
IR (neat)cnrv 1 ; 1508, 1221, 1091 , 941 , 756. 

Example 778 

[1249] N-trans-4H;(4^ethyl-1H-lndazol-5-yl)oxy)^ 
IR (neat)cm- 1 ; 1508, 1222, 1091, -941 , 755. 

Example 779 

[1250] N-trans-4-[(4-methyl-1H-indazol-5-yl)oxy^^ 
IR (neat)cm* 1 ; 1558, 1222. 1095, 941 , 796. 

Example 780 

[1 251 ] N«isobutyl-N-trans-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexy1amine 
IR (neat)cnrr 1 ; 1236, 1101. 935, 873, 790. 

Example 781 

[1252] N-phenethyl-N4rans^-[(4^ethyl-1H-lndazol-5-yl)oxylcyclohe>cylamlne 
IR (neat)cnr 1 ; 1508, 1220, 1093, 940. 

Example 782 

Synthesis of N-traris-{4-[(4-methyl-1 H-lnda20l-5-yI)oxy]cyclohexyl}cyclopropanecarboxamlde 

[1253] Cyclopropanecarboxyllc acid (0.034 g, 0.40 mmol), triethylamlne (0.14 ml, 1 .0 mmol), 1 -hydroxybenztrlazote 
(0.054 g, 0.40 mmol) and l-ethyl-S-fS'-dimethylamino-propyl^roodlimlde monohydrochloride (0.077 g, 0.40 mmol) 
were added to a solution of the trans-4-[(4-methyM H-lndazol-5-yl)oxy)cyclohexylamlne (98 mg, 0.40 mmol) obtained 
in Example 408 in N.N-dimethytformamida (2ml) and stirred overnight. A 2N-aqueous lithium hydroxide solution (2 ml) 
was added thereto, and the resutting mixture was stirred for a while, then added to water, and extracted three times 
with toluene/ethyl acetate = 1/1 . The organic layer was washed with water and a saturated aqueous sodium chloride 
solution and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the solid 
precipitated was suspended In a hexane/ethyl acetate mixed solvent and stirred to be washed. The solid was collected 
by filtration and dried under reduced pressure to obtain N4rans^4^(4-methyl-1H-indazol-5-yl)oxy]cydohexy1)cyclo- 
propanecarboxamide (115 mg, 92%). 

1 H-NMR (DMSO-de) 8; 0.55-0.67 <4H, m), 1.15-1.32 (2H, m), 1 .38-1 .53 (3H, m), 1.75-1 .86 <2H, m), 1.95-2.06 (2H m), 
2.36 (3H, s), 3.50-3.65 (1H, m), 3.97-4.09 (1Hm), 7.12 <1H ( d, J=9.0 Hz), 7.27 (1 H, d, J=9.0Hz), 8.00 (1H, s) ( 12.84 
(1H, s). 

The following compounds of Examples 783 to 787 were synthesized by carrying out reaction according to the 
method described In Example 782. 

Example 783 

[1254] N-trans-{4-[(4-methyl-1H-lnde^^ 
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1 H-NMR (DMSO-d 6 ) 5; 1.13-1.30 (2H, m). 1.36-1.73 (11H, m), 1.74-1.85 (2H, m), 1.95-2.06 (2H, m), 2.36 (3H, s), 
3.45-3.65 (1H, m), 3.95-4.07 (1H, m), 7.12 (1H, d, J-9.0HZ), 7.27 (1H, d, J=9.0Hz), 7.61 (1H, d, J=7.7Hz), 8.00 (1H, 
s), 12.85 (1H,s). 

Example 784 

[1255] 2-Methoxy-N-trans^4-t(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}acetan^ide 

1 H-NMR (DMSO-d B ) 8; 1 .26-1 .53 (4H, m), 1 .70-1 .81 (2H, m), 1 .90-2.06 (2H, m), 2.37 (3H, s), 3 27 (3H, s), 3.58-3.70 
(1H, m), 3.75 (2H, s), 3.95-4.03 <1H, m), 7.11 <1H, d, J=8.8 Hz), 7.27 (1H, d f J=8.6Hz), 7.56 (1H, d, J=6.0Hz), 8.00 
(1H,s), 12.86 (1H,s). 

Example 785 

[1256] N-trans-{4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}tetrahydrofurane-2-carboxamlde 
1 H-NMR (DMSO-d B ) 6; 1.17-1.55 (4H, m), 1.69-1.86 (5H, m), 1.96-2.16 (3H, m), 2.37 (3H, s), 3.52-3.68 (1H, m), 
3.68-3.80 (1H,m), 3. 80-3.90 (1H,m), 3.90-4.02 (1H,m), 4.11-4.18(1 H,m), 7.11 (1 H, d, J=8.8Hz), 7.27 (1 H, d, J=8.8Hz), 
7.50 (1H, d, J-8.3HZ), 8.00 (1H, S), 12.86 (1H, s). 

Example 786 

[1257] N-trans-{4-[(4^methyl-1H-lndazol-5-yl)o^ 

1 H-NMR (DMSO-d 6 ) 6; 1.14-1.31 (2H, m), 1.39-1.55 (2H, m), 1.75-1.87 (2H, m), 1.87-2.06 (4H. m), 2.37 (3H, s), 
2.80-2.92 (1H,m) ( 3.50-3.73 (4H,m), 3.81 (1H,t, J=8.1 Hz), 3.95-4.06 (1H, m), 4.11 -4.18 (1 H,m),7.12 (1H, d, J=8.8Hz), 
7.27 (1H, d, J=8.8Hz) ( 7.82 (1H, d, J=8.3Hz), 8.00 (1 H, s) t 12.85 (1H, s). 

Example 787 

[1258] 2-Dimethylamino-N-tran8-{4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl)acetamlde 

1 H-NMR (DMSO-d 6 ) 6; 1.22-1.55 (4H, m), 1.70-1.82 (2H, m), 1.91-2.04 (2H, m), 2.14 (6H, s) t 2.37 (3H, s), 2.80 (2H, 
s), 3.55-3.70 (1H, m), 3.95-4.06 (1H, m), 7.11 <1H, d, J=9.0Hz), 7.27 (1H, d, J=8.8Hz), 8.00 (1H, s), 12.86 (1H, s). 

Example 788 

Synthesis of N-cyclopropylmethyl-N^rans-4-[(4-m ethyl- 1 H-lndazol-5-yl)oxy]cyctohexy lamina 

[1259] The N-trans-{4-[(4-methyl-1H-lnctezol-5-yl)oxy]cyclohexyl)cyclopropanecamoxamlde (0.108 g, 0.35 mmol) 
obtained in Example 35 was added to a suspension of lithium aluminum hydride (0.040 g, 1.1 mmol) in tetrahydrofuran 
(2 ml), and the resulting mixture was stirred with heating under reflux for 7 hours. The resulting solution was cooled 
on an ice bath, and water (0.02 ml), a 2N -aqueous sodium hydroxide solution (0.04 ml) and water (0.08 ml) were added 
dropwlse thereto In that order. Then, the Insoluble material was removed by filtration using Cellte. The filtrate was 
purified by elution by a silica gel chromatography (hexane/ethyl acetate/triethylamine = 5 : 15 : 1) to obtain N-cyclo- 
propylmethyl-N-trans-4-[(4-methyl-1H-lndazol-5-yDoxy]cyclohexylamlne (82.3 mg, 80%). 
Melting point: 132-134°C 

[1260] The following compound of Example 789 was synthesized by carrying out reaction according to the method 
described In Example 786, except for using the N-trans-{4-[(4-methyl-1H-lndazoi-5-yl)oxy]cyclohexyl}cyclopentane- 
carboxamide obtained in Example 783, as a starting material. 

Example 789 

[1261 ] N-cyclopentylmethyl-N-trans-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexylamine 
Melting point: 180°C 

[1262] The following compound of Example 790 was synthesized by carrying out reaction according to the method 
described In Example 788, except for using the 2-methoxy-N-trans-{4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl) 
acetamlde obtained In Example 764, as a starting material. 

Example 790 

[1263] N-(2-methoxyethyl)-N-trans-4-[(4-methyl-1H-lndazol-5-yl)oxyJcyclohexylamlne 
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IR (neatjcnr 1 ; 1508, 1220, 1093, 941 . 

[1264] The following compound of Example 791 was synthesized by carrying out reaction according to the method 
d scribed in Example 788, xcept for using th N-trans-{4-[(4-methyl-1H-inda2ol-5-yl)oxy]cycloh xyljtetrahydrofuran - 

2- carboxamlde obtained In Example 785, as a starting material. 

Example 791 

[1265] N-trans-{4-[(4-methyl-1H-indazol-5-y1)oxy]c^^ 
IR (neaflcnr 1 ; 1508, 1220, 1072, 941 . 

[1266] The following compound of Example 792 was synthesized by carrying out reaction according to the method 
described In Example 788, except for using the N-trans-{4-[(4-methyl-1 H-lndazol-5-yl)oxylcyclohexyl}tetrahydrofurane- 

3- carboxamide obtained in Example 786, as a starting material. 

Example 792 

[1267] N-trans-{4-[(4-nriethyl-1H-lndazol-5-y1)oxy]^ 
IR (neat)cnv 1 ; 1508, 1223, 1092, 943. 

Example 793 

Methyl 3-({1rans-4-[(4-methyl-1H-indazol-5-yl)oxy]cyciohexy!}amino)propanoate 

[1266] A mixture of the trans-4-[(4-methyl-1 H-indazol-5-y I) oxyjcyclohexy lamina (98.1 mg, 0.40 mmol) obtained in 
Example 408, methyl methacrylate (43 mg. 0.50 mmol) and methanol (2.0 ml) was stirred at 50°C for 6 hours. The 
solvent was distilled off and the residue oil was subjected to elution by a silica gel column chromatography (ethyl 
acetate -» ethyl acetate/triethylamlne = 20 : 1 ) to obtain methyl 3-({trans-4-[(4-methyl-1 H- in dazol-5-yl)oxy Jcyclohexy fl- 
am Inojpropanoate (121 mg, 91%). 

1 H-NMR (DMSO-de) 8; 0.95-1 .13 (2H, m), 1.32-1 .60 (3H, m), 1 .90-2.02 (4H, m), 2.30-2.45 (5H, m), 2.58-2.67 (2H, s), 
3.57 (3H, s), 3.96^.07 (1 H, m), 7.10 (1H, d, J=9.0Hz), 7.26 (1H, d, J=8.8HZ), 7.99 (1H, s), 12.84 (1H, s). 

Example 794 

Synthesis of 4-methyl-5-[(trans-4-pyrro!ldin-1-ylcyclohexyl)oxy]-1 H-lndazole 

(a) Synthesis of trans-4-[(4-m ethyl- 1 -tetrahydro-2H-pyran-2-yl-1 H-lndazol-5-yi)oxy]cyclohexyiarrilne 

[1269] A mixture of the trans-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexylamine (245 mg, 1.00 mmol) obtained in 
Example 408, pyrldlnlum p-toiuenesurfonate (50 mg, 0.20 mmol), p-toluenesultonic acid monohydrate (380 mg, 2.00 
mmol) and N-methylpyrrolidone (5.0 ml) was stirred at 90°C for 13 hours. A 1N-aqueous sodium hydroxide solution 
(30 ml) was added to the reaction solution, followed by extraction with chloroform (20 ml) (twice). The extract solution 
was dried over magnesium sulfate and then concentrated to dryness, and the residue oil was purified by elution by a 
silica gel column chromatography (chloroform/methanol = 50 : 1 -» chloroform/methanol/trlethylamlne = 20 : 1 : 1) to 
obtain trans-4-[(4-methyi-1-tetrahydro-2H^ (215 mg, 65%). 

1 H-NMR (CDCI3) 5; 1.08-2.20 (12H, m), 2.40-2.62 (5H, m), 2.71-2.85 (1H. m), 3.68-3.80 (1H, m), 3.92-4.07 (2H t m), 
5.66 (1H, dd, J=9.4Hz, 2.6Hz), 7.10 (1H, d, J=9.0Hz), 7.34 (1H, d, J=9.2Hz), 7.97 (1H, s). 

(b) Synthesis of 4-methyl-5-[(trans-4-pyrrolldin-1 -y1cyclohexy[)oxyM -tetrahydro-2H-pyran-2-yt-1 H-lndazole 

[1270] A mixture of trans-4-[(4-methyl-1-tetrahydro-2H-pyran-2-yi-1 H-indazol-5-yl)oxy]cyclohexylamine (106 mg, 
0.321 mmol), 1,4-dibromobutane (69.3 mg, 0.321 mmol), potassium carbonate (110 mg, 0.80 mmol) and N,N-dimeth- 
ylacetamide (2.0 ml) was stirred at 80°C for 2 hours. A 1N-aqusous sodium hydroxide solution (20 ml) was added to 
the reaction solution, followed by extraction with chloroform (20 ml) (twice). The extract solution was dried over mag- 
nesium sulfate and then concentrated to dryness, and the residue oil was purified by elution by a silica gel column 
chromatography (hexane/sthyl acetate = 1 : 2 -> hexana/ethyi acetate/trlethylamine = 20 : 40 : 3) to obtain 4-methyl- 
5-[(trans^«pyrrolidin-1-y1c^d (67.1 mg, 55%). 

1 H-IMMR (CDCIa) 8; 0.75-2.20 (16H, m), 2.43-2.65 (9H, m). 3.68-3.80 (1H, m). 3.92-4.07 (2H. m). 5.62-5.68 (1H, m), 
7.10 (1H, d, J=9.0Hz), 7.34 (1H, d, J=9.2Hz), 7.96 (1H, s). 
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(c) Synth sis of 4-m thyl-5-[(trans-4-pyrrolidin-1-ylcyclohexyl)oxy]-1H-indazole 

[1 271 ] A mixture of 4-methy l-5-[(trans-4- pyrrol idi n- 1 -ylcyclohexyl)oxy]-1 -tetrahydro-2H-pyran-2-yl- 1 H-indazole 
(62.1 mg, 0.1 62 mmol), a 4N -hydrochloric acld/dloxane solution (2.0 ml) and Isopropanol (2.0 ml) was stirred at room 
temperature for 4 hours. The solvent was distilled off and a 1 N-aqueous sodium hydroxide solution (20 ml) was added 
to the residue, followed by extraction with ethyl acetate (20 ml) (twice). The extract solution was dried over magnesium 
sulfate and then concentrated to dryness, and the residue oil was purified by elution by a silica gel column chroma- 
tography (hexane/ethyl acetate/tri9thylamine = 20 : 40 : 3) to obtain 4-methyl-5-[(trans-4-pyrrolidin-1-ylcyclohexyl)oxy]- 
1H-lndazole (28.3 mg, 58%). 
IR (neat)cnrr 1 ; 1606, 1217, 1097, 941 . 

[1272] The following compounds of Example 795 to Example 802 were synthesized according to the processes 
described in Example 455 and Example 461, except for using the cis-4-[(4-methyMH-indazol-5-yl)oxy]cyclohexan- 
amine obtained In Example 41 0, as a starting material. 

Example 795 

Synthesis of N-{cls-4-[(4-m ethyl- 1 H-lndazol-5-yl)oxy|cyclohexyl}-N-pentylamlne 
[1273] 

(a) N-{cis-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl)pentanamide 

MS : m/z= 330 (M + 1) 

(b) N-{cis-4-[(4-methyl-1H-indazol-5-yl)oxylcyclohexyl)-N-pentylamine 

IR (neat)cnr 1 ; 2933, 2852, 1225, 1095, 939, 787. 

Example 796 

Synthesis of N-isobutyl-N-{cis-4-[(4-methyl-1 H-!ndazol-5-yl)oxy]cyclohexyl}amine 
[1274] 

(a) 2-methyl-N-{cis-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}propanamlde 

MS:m/z=316(M + 1) 

(b) N-lsobutyl-N-{cls-4-[(4-methyMH-lndazol-5-yl)oxyJcyclohexyl}amlne 
IR (neat)cnr 1 ; 2935, 2864, 1228, 1103, 953, 943, 796. 

Example 797 

Synthesis of N-(2-methoxyethyl)-N-{cis-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}amine 
[1275] 

(a) 2-methoxy-N-{cis-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}acetamide 

MS:rn/z = 318(M + 1) 

(b) N-(2-methoxyethyl)-N-(cls-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne 

1 H-NMR (CDCy 5; 1 .54-1 .78 (8H, m), 2.03-2.07 (2H, m), 2.49 (3H, s), 2.60 (1 H, m), 2.86 <2H, t, J=5.2Hz), 3.38 
(3H, S), 3.55 (2H, t, J=5.2Hz), 3.70 (1 H, m), 4.36 (1 H, m), 7.08 (1 H, d, J-8.8HZ), 7.24 (1 H, d, J=8.8Hz), 8.01 (1 H, 
d, J=0.92Hz). 

Example 798 

Synthesis of N-(cyclopropylmethyl)-N-{cls-4-[(4-methyl-1 H-lndazol-5-yl)oxylcyclohexyl)amlne 
[1276] 

(a) N-{cis-4-[(4-methyl-1H-lndazol-5-yl)oxylcyclohexyl}cyclopropanecarboxamide 

MS:m/z=314(M + 1) 

(b) N-(cyclopropylmethyl)-N^cls^-[(4HTiethyl-1H-lnda20l-5-yl)oxy)cyclohexyl}amlne 
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1 H-NMR (CDCI 3 ) 5; 0.11-0.16 (2H, m), 0.44-0.52 (2H, m), 1 .01 (1H, m), 1 .53-1 .78 (6H, m), 2.02-2.07 (2H. m), 2.46 
(3H, s), 2.55 (2H, d, J=7.0Hz), 2.61-2.68 (1H, m), 4.34 (1H, m), 7.05 (1 H, d, J=8.9HZ), 7.24 (1 H, d, J=8.9Hz), 8.02 
(1H,d, J=0.92H2). 

Example 799 

Synthesis of N-(cyclopentylmethy0-N-{cis-4-[(4-methyl-1 H-indazol-5-y0oxy]cyclohexyQamine 
[1277] 

(a) N-{ds-4-[(4-methyl-1H-lnda2ol-5-y0oxy]cyclohexyl}cyclopentanecarboxamlde 

MS: m/z = 342 (M + 1) 

(b) N-(c^ctopentylmethyO-NHcis-4-[(4-methyl-1H-indazol-5-yl)oxy]cyd 
IR (neat)crrr 1 ; 2929, 2862, 1223, 1090, 939, 914, 795. 

Example 800 

Synthesis of N-{cls-4-[(4-m ethyl- 1 H-lndazol-5-yl)oxy)cyclohexyl}-N-(tetrahydrofuran-2-ylmethyl)amine 
[1278] 

(a) N-{ds-4-[(4-methyl-1H-lndazol-5-yl)oxylcyclohexyl}tetrahydrofuran-2-carboxamlde 

MS: m/z = 344 (M + 1) 

(b) N-{ds-4>[(4-methyl-1H-lndazol-5-yl)oxy|cyclohexyl}-N-(tetrahydrofuran-2-ylmethy0amlne 

'H-NMR (CDCW 8; 1.50-1.80 (7H, m), 1.83-2.07 (5H, m), 2.48 (3H, s), 2.56-2.63 (1H, m) t 2.68 (1H, dd, J=12 f 
8.0Hz), 2.79 <1H, dd, J=12, 3.8Hz). 3.73-3.80 (1H, m), 3.84-3.91 (1H, m), 4.00-4.08 (1H, m), 4.34 (1H, m), 7.07 
(1H, d, J=8.9Hz), 7.24 (1H, d, J=B.9Hz), 8.02 (1H, d, J=0.92Hz). 

Example 801 

Synthesis of N-{cis-4-I(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}-N-(tetrahydrofuran-3-ylmethyl)amine 
[1279] 

(a) N-{d8-4-[(4-methyl-1H-lndazol-5-yl)oxy|cyclohexyl}tetrahydrofuran-3-carboxamlde 

MS : m/z = 344 (M + 1) 

(b) N-{ds-4-[(4^methyl-1H-indazol-5-yl)oxy]cyclohexyl}-N-(tetrahydrofuran-3-ylmethyl)amine 

1 H-NMR (CDCI3) 6; 1 .55-1 .75 (7H, m), 2 .02-2.13 (3H, m), 2.33-2.45 (1 H, m), 2.49 (3H, s). 2.53-2.63 (1 H. m), 2.68 
(2H ( d, J=7.7Hz), 3.52 (1H, dd, J=8.4, 6.1Hz), 3.72-3.79 (1H, m), 3.84-3.95 (1H, m), 4.32 (1H, m), 7.07 (1H, d, 
J-8.9HZ), 7.24 (1H, d, J=8.9Hz), 8.02 (1H, d, J=0.92HZ). 

Example 802 

Synthesis of N-benzyl-N-{cis-4-[(4-methyl-1H-indazol-5-y0oxy]cyclohexyl)amine 
[1280] 

(a) N-{ds-4-[(4-methyl-1 H-indazol-5-yl)oxyjcyclohexyl}benzamide 

MS : m/z = 350 (M + 1) 

(b) N-benzyl-N-{cis-4-{(4-m ethyl -1 H-inda2ol-5-yl)oxy]cyclohexyl}amine 

^-NMR (CDCI3) 5; 1.54-1.83 (6H, m), 2.02-2.08 (2H, m), 2.50 (3H, s), 2.66 (1H, m), 3.69 (1H, m), 3.87 (2H, s), 
4.33 (1 H, m), 7.08 (1 H, d, J=9.0Hz), 7.22 (1 H, d, J=9.0Hz), 7.22-7.39 (5H, m), 8.02 (1 H, d, J=0.92Hz). 
The following compounds of Example 803 to Example 807 were synthesized according to the process described 
In Example 423, except for using the cls-4-{(4-methyl-1H-lndazol-6-yl)oxy]cyclohexanamlne obtained In Example 
41 0, as a starting material. 
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Example 803 

[1281 J N-<2-chlorobenzy1)-N-{ci8-4-[(4-methyl-1 H-indazol-5-yl)oxy]cycloh xyljamine 

1 H-NMR (CDCIg) 5; 1.56-1.65 (2H, m), 1.73-1.83 (4H, m), 2.01 -2.1 0 (2H, m), 2.47 (3H, s), 2.72 (1H. m), 4.00 (2H, S), 
4.35 (1H, m), 7.07 <1H, d p J=9.0Hz), 7.17-7.50 (5H, m), 8.00 (1H, s). 

Example 804 

[1282] N-(3<hlorobenzyl)-N-{cls-4-[(4-methyl-1H-lnda2ol-5-yl)oxy]cyclohexyl}amine 

1 H-NMR (CDCI3) 8; 1 .54-1 .77 (6H, m), 2.02-2.07 (2H, m), 2.48 (3H, s) p 2.65 (1 H, m), 3.84 <2H ( s), 4.32 <1H. m), 7.06 
(1H, d, J=9.0Hz), 7.19-7.25 (4H, m) p 7.35 (1H, s) p 8.02 (1H, d, J=0.92Hz). 

Example 805 

[1283] N-(4-chlorobenzyl)-N-{cls-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne 

1 H-NMR (CDCy 5; 1 .55-1 .75 (6H, m), 2.02-2.08 (2H, m), 2.51 (3H, s), 2.62 (1 H t m) p 3.82 (2H, s), 4.33 (1 H, m), 7.09 
(1H, d, J=8.9HZ), 7.24 (1H, d, J=6.9Hz), 7.29 (4H ( s), 8.03 (1H. d p J=0.55Hz). 

Example 806 

[1284] N-(2-furylmethyl)-N-{cls-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}arnlne 

1 H-NMR (CDCI3) 8; 1.59-1.77 (6H, m), 2.03-2.08 (2H, m), 2.48 (3H, S), 2.66 (1H, m), 3.89 (2H, s), 4.36 (1H, m), 6.21 
(1H, d, J=3.1Hz), 6.32 (1H, m), 7.08 (1H, d, J=9.0Hz), 7.24 (1H, d, J=9.0Hz), 7.37 (1H, m), 8.01 (1H, s). 

Example 607 

[1285] NMcls^-[(4-methvrt-1H-lndazol-5-yl)oxy]cyclohexyl}-N-(thlen-2-ylmethyl)amlne 

1 H-NMR (CDCI3) 5; 1 .54-1 .77 (6H, m), 2.02-2.08 (2H, m), 2.49 (3H , s), 2.72 (1 H, m), 4.08 (2H f s), 4.34 (1H P m), 6.95-6.97 
(2H, m), 7.08 (1H, d, J=9.0Hz), 7.20-7.25 (2H, m), 6.02 (1H, d, J=1.1Hz). 

Example 808 

[1266] N-(2-fluorobenzy1)-N-{cls-4-[(4-methyl-1H-lndazoI-5-yl)oxy]cyclohexyl}amlne 

"•H-NMR (CDCI3) 8; 1 .54-1 .78 (6H, m), 2.02-2.08 (2H, m), 2.50 (3H, a), 2.63 (1 H, m), 3.92 (2H, s), 4.33 (1H , m), 7.00-7.1 3 
(3H, m), 7.20-7.27 (2H, m), 7.37 (1 H, dt-llke, J=7.5, 1 .8Hz), 8.02 {1 H, d, J-0.92HZ). 

Example 809 

[1 287] N-(3-fluorobenzyl)-N-{cis-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}amine 

1 H-NMR (CDCy 8; 1 .54-1 .76 (6H. m), 2.01-2.08 (2H, m), 2.49 (3H, s) ( 2.64 (1 H, m), 3.86 <2H, s), 4.32 (1 H, m), 6.93 
(1H, m), 7.05-7.12 (3H, m), 7.20-7.31 (2H t m), 8.03 (1H, d, J=0.92Hz). 

Example 810 

[1286] N-(4-fluorobenzyl)-N-{cls-4-[(4-methyl-1H-lndazol-5-yl)oxy]cydohexyl}amlne 

1 H-NMR (CDCI3) 8; 1 .53-1 .80 (6H, m), 2.02-2.07 (2H, m), 2.47 (3H P s), 2.68 (1H, m), 3.87 (2H, s), 4 33 (1H, m), 6.96-7.06 
(3H t m), 7.22 (1H, d, J=8.8Hz), 7.31-7.35 (2H, m), 8.00 (1H, d, J=0.92Hz). 

Example 811 

[1 269] N-(2-methoxybenzyl)-N-(cis-4-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}amlne 
IR (neat)cm-l; 2943, 1497, 1250 p 1227, 1126, 941, 752. 

Example 612 

[1290] N-(3-methoxybenzyl)-N-{cls-4-l(4-methyl-1H-lodazol-5-yl)oxy]cyclohexyl}amine 
IR (neat)cm-i; 2939, 1265, 1221, 1039, 941, 785. 
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Example 813 

[1291] N-(4-m thoxyb nzyl)-N-{cis-4-[(4-m thyl-1 H-indazol-5-yl) xy]cyclohexyl}amin 
IR (neat)cm- 1 ; 2945, 1508, 1250, 941 , 750. 

[1292] The following compounds of Examples 81 4 and 81 5 were synthesized according to the process described in 
Example 455, except for using the cte-4-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexanamlne obtained In Example 410, 
as a starting material. 

Example 814 

[1293] 3,3,3Trrfluoro-N-{cts-4-[(4-methy^ 
MS:m/z=356 (M + 1) 

Example 815 

[1294] 2-(Benzyioxy)-N-{cls-4-t(4-methyl*1H-lndazol-5-yl)oxy]cyclohexyl}acetamlde 
MS:m/z=394 (M + 1) 

Example 816 

Synthesis of 4-methyi-5-[(4-morpholin-cls-4-ylcyclohexyl)oxy]-1H-indazole hydrochloride 

(a) Synthesis of 2-{cis-4-[(4-m ethyl- 1 -tetrahydro-2H-pyran-2-yl-1 H-indazol-5-yl)oxy]cyclohexyl}-1 H-isoindole-1 ,3(2H)- 
dione 

[1295] To a solution of 2-{ds-4-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl}-1H-isoindoIe-1 ,3(2H)-dione (100 mg, 
0.266 mmol) In tetrahydrofuran (2.7 ml) were added 3,4-dlhydro-2H-pyran (36 uJ, 0.399 mmol) and p-toluenesuffonlc 
acid mono hydrate (15 mg, 0.069 mmol), and the resulting mixture was stirred for 4 hours while being maintained at 
70°C, The reaction solution was allowed to cool, and then was concentrated under reduced pressure to obtain a crude 
product. The crude product was purified by a silica gei column chromatography (eluent: hexane/ethyl acetate) to obtain 
2-{cis-4-[(4-methyl-1 -tetrahydro-2H-pyran-2-yl-1 H-indazol-5-y0oxy]cyclohexyi}-1 H-isoindole-1 ,3(2H)-dione (99.6 mg, 
82%). 

(b) Synthesis of cls-4-[(4-methyl-1-tetrahydro-2H-pyran-2-yi-1H-indazol-5-yl)oxy]cyclohexanamln8 

[1296] A mixture of 2-{cls-4-[(4-methyl-1 -teti^ydro-2H-pyran-2-yl-1H-indazol-5-yl)oxy]cyclohexyl}-1 H-lsolndole-1 ,3 
(2H)-dione (95.5 mg, 0.208 mmol) and a 30% methyiamine-ethanol solution (5.0 mi) was stirred with heating under 
reflux for 2 hours. The reaction solution was allowed to cool, and then was concentrated under reduced pressure to 
obtain a crude product. The crude product was purified by a silica gel column chromatography (eluent: chloroform/ 
methanol/28% aqueous ammonia) to obtain cis-4-[(4-methyl-1-tetralTydro-2H 
clohexanamine (60.4 mg, 88%). 

(c) Synthesis of 4-methyl-5{(4-morpholin-cis-4-ylcycloh 

[1297] To a solution of cls-4-[(4-methyl-1 -tetrahydro-2H-pyran-2-yi-1 H-lndazol-5-yl)oxylcydohexanamlne (200 mg, 
0.607 mmol) in N,N-dimethytformarnide (4.0 ml) were added bis-2-bromoethyi ether (76.4 u.l, 0.607 mmol) and potas- 
sium carbonate (252 mg, 1 .82 mmol), and the resulting mixture was stirred for 6 hours while being maintained at 80°C. 
The reaction solution was allowed to cool, and then was filtered, and the filtrate was concentrated under reduced 
pressure to obtain a crude product. The crude product was purified by a silica gei column chromatography (sluent: 
chloroform/methanol) to obtain 4-methyl-5-[(4-morpholin-cis-4-yicyclohexyl)oxy]-1 -tetrahydro-2H-pyran-2-yl-1 H-inda- 
zole (186 mg, 77%). 

(d) Synthesis of 4-methyl-54(4-morpholln-cis-4-ylcyclohexyl)oxy]-1H-lndazole hydrochloride 
[1298] To a solution of 4-methyi-5-[(4-moroholin-ds-4-ylcyd^ 

(186 mg, 0.465 mmol) in 2-propanol (4.0 ml) was added 4N-hydrcchlonc acid-dioxane (4.0 ml, 16 mmol), and the 
resulting mixture was stirred for 24 hours while being maintaining at room temperature. The white precipitate formed 
was collected byfiltratlon and dried under reduced pressure to obtain 4-m thyi-5-{(4-morpholln-cls-4-ylcyclohexy0oxy]- 
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1H-indazole hydrochloride (149 mg, 91%). 

1 H-NMR (DMSO-cy 6; 1 .56 (2H, m), 1 .60-2.08 (6H, m), 2.45 (3H P s), 3.08-3.15 (2H. m), 3.24 (1H, m), 3.42 (2H, d-llke, 
J=12.1Hz), 3.85-3.98 (4H ( m), 4.48 (1H, m), 7.12 (1H, d, J=8.9Hz), 7.29 (1H, d, J=8.9Hz), 8.02 (1H, d, J=0.92Hz), 
10.97 (1H, brs). 

5 [1299] The following compounds of Examples 81 7 and 81 8 were synthesized according to the process described in 
Example 423, except for using the cls-5-[(3-amlnocyclohexyl)oxy]-1 H-lndazole-4-carbonltrile obtained In Example 693, 
as a starting material. 

Example 81 7 

10 

[1300] cls-5-{[3-(Benzylamlno)cyclohexyl]oxy}-1H-lndazole-4-carbonltrlle 
IR (neat)cnr 1 ; 2939, 2222, 1495, 1313, 1236, 1028, 945, 750. 

Example 61 8 

15 

[1301] cls-5^[3-(Dlrnethylarnlno)cycIohexyl|oxy}-1H-lndazole-4-carbonltrll9 
IR (neat)crrv 1 ; 2937, 2218, 1498, 1311, 1242, 1022, 947, 795. 

Example 61 9 

20 

Synthesis of 2-methyl-N-{cls-3-[(4-methyl-1 H-lndazol-5-yl)oxy]cyclohexyl}propan amide 

[1302] Isobutyric acid (36.2 jj.L, 0.39 mrnol), 1-ethyl-3-(3'-dimethylamlnopropyl)carbcd]irnide monohydrochloride 
(74.8 mg, 0.39 mrnol), hydroxy benzotrlazole (52.8 mg, 0.39 mmol) andtrlethylamlne (0.1 8 ml, 1 .28 mrnol) were added 
25 to a solution of monohydrochloride (100 mg, 0.35 mmol) of the cis-3-[(4-methyl-1H-indazol-5-yl)oxy]cyc!ohexan amine 
obtained in Example 411 in N,N-dimethylformamide (5 ml), and the resulting mixture was stirred overnight at room 
temperature. The reaction solution was partitioned by the addition of ethyl acetate, toluene and water, and then ex- 
tracted twice with ethyl acetate-toluene (1/1). The extract solution was washed with a saturated aqueous sodium hy- 
drogencarbonale solution and then dried over anhydrous magnesium sulfate. The solvent was distilled off under re- 
st* duced pressure and the resulting residue was purified by a silica gel column chromatography (eluent: hexane/ethyl 
acetate = 1/1 to 071) to obtain 2-methyl-N-{cis-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl)propanamide (86.3 mg, 
77%). 

IR (neat)cnr 1 ; 953, 1086, 1215, 1543, 1635. 

[1303] The following compounds of Examples 820 to 826 were synthesized by carrying out reaction according to the 
35 method described In Example 81 9. 

Example 820 

[1 304] N-{cis-3-[(4-methy1-1 H-indazol-5-yl)oxy)cyclohexyl}tetrahydrofuran-3-carboxamide 
<*o IR (neat)crrv 1 ; 954, 1031, 1215, 1514, 1543, 1633. 

Example 821 

[1305] 2-Methoxy-N-{cis-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl)acetamide 
« |R (neat)cnrr 1 ; 953, 1112, 1232, 1512, 1647. 

Example 822 

[1306] 3,3,3-Trifluoro-N-{cis-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl)propanamide 
50 |R (neat)cnrr 1 ; 1013, 1084, 1146, 1552, 1655. 

Example 823 

[1307] N-{cls-3-[(4-methyi-1H-lndazol-5-yl)oxy]c^dohexyl)cyclopropanecarboxamlde 
55 |R (neat) cm" 1 ; 955, 1086, 1217, 1551, 1633. 
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Example 824 

[1308] 2, 2 -Dim thyl-N-{ci8-3-[(4Hn thyl-1 H-indazol-5-yl) xy]cyciohexyl}propanamide 
IR (neat)cnr 1 ; 951, 1200, 1536, 1626, 2945. 

Example 825 

[1309] 2-(1,3-Dioxo-1,3-dihydro-2H-isoindol^ 

LC/MS : M + 1 - 433.4 



Example 826 

[1310] NMcls-3-[(4-methyl-1H-lnda20l-5-yl)oxy]cyclohexyl}lson!cotlnamide 
IR (neat)cm* 1 ; 650, 946, 1009, 1537, 1633. 

Example 827 

Synthesis of N-lsobutyl-N-{ds-3-[(4-methyl-1H-lndazol-5-y0oxy]cyclohexyl}amlne monohydrochloride 

[1311] Lithium aluminum hydride (45.6 mg, 1.20 mmol) was added to a THF solution (5 ml) of the 2-methyl-N-{cls- 
3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl)propanamide (76 mg, 0.24 mmol) obtained in Example 819, and the re- 
sulting mixture was stirred with heating at 85*C for 12 hours. The reaction solution was cooled, and water (46 jxl), a 
2N -aqueous sodium hydroxide solution (92 ^l) and then water (138 ^l) were added thereto and stirred for 30 minutes, 
followed by filtration using Cellte. The residue was purified by a silica gel chromatography (ethyl acetate, methanol 
(5% aqueous ammonia) : chloroform - 1/10). To a solution of the purified residue In 2-propanol was added a 1N~ 
hydrochloric acid -diethyl ether solution (0.25 mL), and stirred for 30 minutes, and the solvent was distilled off under 
reduced pressure. Then, the residue was crystallized from 2-propanol -dllsopropyl ether-dlethyl ether to obtain N-lso- 
butyl-N-{cis-3-[(4-methyl-1H-inda2ol-5-yl)oxy]cycIohexyl}amine monohydrochloride (42.0 mg, 49%). 
LC/MS : M + 1 = 302.3 

Example 828 

Synthesis of N-{cls-3-[(4-m ethyl- 1 H-lndazol-5-yl)oxy|cyclohexyl}-N-(tetrahydrofuran-3-ylmethyl)amine 
monohydrochloride 

[1 31 2] N-{cls-3-[(4-methyl-1 H-lndazol-5 -yl)oxy]cyciohexyl)-N-(tetrahydrof uran-3-ylme1hyl)amine monohydrochlo- 
ride was obtained according to the process described in Example 827, except for using the N-{cis-3-[(4-methyl-1 H- 
lndazol-5-yl)oxy]cyclohexy1}tetra-hydrofuran-3-carboxamlde obtained In Example 820. 
IR (neat)cnr 1 ; 1041, 1090, 1223, 1510, 2943. 

Example 829 

Synthesis of N-(2-methoxyethy0-N^cte-3-[(^^ monohydrochloride 

[1313] N-(2-methoxyethyl)-N-{cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne monohydrochloride was ob- 
tained according to the process described in Example 827, except for using the 2 -methoxy-N-{cis-3-[(4- methyl- 1 H- 
lndazol-5-yl)oxy]cyclohexyl}acetamlde obtained In Example 821 . 
LC/MS : M + 1 = 304.2 

Example 830 

Synthesis of N-(cydop ropy lmethyl)-N-{cls-3-[(4-m ethyl- 1H-lndazol-5-yl)oxy]cyclohexyl]am In e monohydrochloride 

[1314] N-(cyclopropylmethyl) -N-(cls-3-[(4- methyl- 1H-lndazoi-5-yl)oxy]cydohexyf}amlne monohydrochloride was 
obtained according to the process described in Example 827, exceptfor using the N-{cis-3-{(4-rnethyM H-indazol-5-yf) 
oxy]cyclohexyi)cyciopropanecarboxamlde obtained In Example 823. 
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IR (neat)crrf 1 ; 800. 1211 , 1267, 1529, 2611. 
Example 831 

5 Synthesis of N-{cis-3-[(4-m ethyl- 1 H-indazol-5-yl)oxy]cyclohexyl}-N-neopentylamlne monohydrochloride 

[1315] N-(3,3-dimethylbutyl)-N-{^ monohydrochloride was ob- 

tained according to the process described in Example 827, except for using the 2,2-dimethyl-N-(cis-3-[(4 methyl-1 H- 
indazol-5-yl)oxy]cyclohexyl}propanamlde obtained in Example 824. 
10 IR (neat)cnr 1 ; 1115, 1227, 1375, 1518,2953. 

Example 832 

Synthesis of N— 1 ~- {cls-3-[(4-methyl-1 H-!ndazol-5-yl)oxy]cyclohexyl}glyclnamlde monohydrochloride 

15 

[1316] A 40% methylamlne methanollc solution (5 mL) was added to the 2-<1 ,3-dloxo-1 ,3-dihydro-2H-isolndol-2-yl) 
-N-{cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}acetamlde (70 mg, 0.16 mmol) obtained in Example 825, and the 
resulting mixture was stirred overnight. The reaction solution was distilled under reduced pressure to remove the solvent 
and then the residue was purified by a silica gel chromatography. 
20 To a solution of the purified residue In 2-propanol was added a hydrochloric acld-dlethyl ether solution, and stirred for 
30 minutes. After the solvent was distilled off under reduced pressure, the residue was crystallized from 2-propanol- 
dllsopropyl ether-dfethyl ether to obtain N— 1 ~ (Identification Is requlred)-{cls-3-|(4-methyl-1 H-lndazol-5-yl)oxyJcy- 
clohexyl}glycinamide monohydrochloride (39 mg, 79%). 
IR (neat)cnr 1 ; 1201, 1267, 1556, 1662, 2943. 

25 

Example 633 

Synthesis of N-{cis-3-[(4-m ethyl- 1 H-indazol-5-yl)oxy]cyctohexyl}-N-(pyridin-4-ylmethyl)amine 

30 [1317] Isonicotinaldehyde (42.8 uJ, 0.45 mmol) and acetic acid (0.23 mL, 4.08 mmol) were added to a methanolic 
solution (5 ml) of the cis-3-[(4-methyl-IH-lndazol-5-yl)oxylcydohexanamine (100 mg, 0.41 mmol) obtained in Example 
41 1 , and the resulting mixture was stirred for 1 0 minutes. Then, sodium cyanoborohydride (28.2 mg, 0.45 mmol) was 
added thereto and stirred for 2 hours. An aqueous sodium hydroxide solution was added to the reaction solution, 
followed by extraction with chloroform (three times), and the extract solution was dried over anhydrous magnesium 

3s sulfate. The residue was purified by a silica gel chromatography (ethyl acetate, methanol (5% aqueous ammonia) : 
chloroform = 10/100) to obtain N-{cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}-N-(pyrIdln-4-ylmethyI)amlne (58.7 
mg, 43%). 

IR (neat)cm* 1 ; 941, 1092. 1221, 1508, 1603. 2933. 

[1 31 8] The following compounds of Example 834 to Example 836 were synthesized by carrying out reaction according 
40 to the method described In Example 833. 

Example 834 

[1319] NMcis-3-[(4-methyl-1H-indazol-5-yl)oxyJcyciohexyl}-N-(pyridin-3-ylmethyl)amine monohydrochloride 
43 LC/MS : M + 1 = 337.3 

Example 835 

[1320] N-{cis-3-[(4-methyl-1 H-indazol-5-yl)oxy]cyclohexyl}-N-(pyridin-2-ylmethyl)amine 
50 |R (neat)cnr 1 ; 939, 1092. 1221, 1732, 2935. 

Example 836 

[1321] Ethyl N-{cls-3-[(4-methyl-1H-lndazol«5-yl)oxy]cyclohexyl)glyclnate 
55 LC/MS : M + 1 = 332.5 
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Exarnpl 837 

Synth sis of 2-Hcls-3-[(4-m thyl-1H-lndazol-5-yl)oxy]cyclohexyl}amino)athanol 

5 [1322] The ethyl N-{cis-3-[(4-methyl-1 H-indazol-5-yl)oxy]cydohexyl}glycinate obtained In Example 836 was added 
to atetrahydrof uran suspension of lithium aluminum hydride, and the resulting mixture was stirred at room temperature 
for 3 hours. Water, a 2N-aqueous sodium hydroxide solution and then water were added to the reaction mixture and 
stirred for 1 hour, followed by filtration using C elite. The filtrate was concentrated and then purified by a preparative 
thin-layer chromatography (methanol (containing aqueous ammonlaj/chloroform = 1/1 0) to obtain 2-({cls-3-[(4-methyl- 

10 1 H-indazol-5-yl)oxy]cyclohexy1]amino)ethanol (1 7.6 mg, 40%). 
IR (neat)cm* 1 ; 943, 1057, 1093, 1223, 3188. 

Example 638 

is Synthesis of methyl N-{cis-3-[(4-methyl-1 H-Indazol-5-yl)oxy]cyclohexyl}-p-aIanlate 

[1323] Methyl acrylate (0.04 mL t 0.49 mmol) was added to a methanolic solution (5 mL) of the cls-3-[(4-methyl-1 H- 
lndazol-6-yi)oxy]cyciohexanamlne (100 mg, 0.41 mmol) obtained in Example 411 , and the resulting mixture was stirred 
with heating at 50°C for 2 hours. The reaction solution was concentrated under reduced pressure and then purified by 
20 a silica gel chromatography (ethyl acetate, methanol/chloroform = 1/10) to obtain methyl N4cls-3-[(4-methyl-1 H-lnda- 
zol-5-yl)oxy]cyclohexyl)-p-alaniate (88.0 mg, 65%). 
LC/MS : M + 1 = 332.2 

[1324] The compound of Example 839 was synthesized by carrying out reaction according to the rrethod described 
In Example 838. 

25 

Example 639 

[1325] tert-Butyl NHcis-3 -[(4- methyl- 1 H-lndazol-5-yl)oxy]cyclohexyl)-p-alaniate 
LC/MS : M + 1 = 374.3 

30 

Example 840 

Synthesis of N-{cls-3-[(4-m ethyl- 1H-lndazol-5-yl)oxylcyclohexyl}-p-al an Ine bls(trifluoroacetate) 

3s [1326] A dlchloromethane solution (5 mL) of the tert-butyl N-{cls-3-[(4-methyl-1H-lndazol-5-yl)oxy]cyclohexyl}-p' 
alanlate (1 06 mg, 0.28 mmol) obtained In Example 839 was added to a solution of trifluoroacetlc acid (5 mL) In dlchlo- 
romethane (5 mL) at 0°C and stirred at room temperature for 2 hours. 

The reaction solution was distilled under reduced pressure to remove the solvent, followed by azeotroplc distillation 
with toluene, whereby N-{cis-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl)-p-alanine bis(trifluoroacetate) (196.2 mg, 
^o quant.) was obtained. 

LC/MS : M + 1 =318.2 

Example 841 

45 Synthesis of trans-N-{4-[(4-ethyl-1 H-indazol-5-yl)oxylcyciohexyl)-N,N-dimethylamlne 

[1327] Acetic acid (0.14 mL, 2.5 mmol) and an aqueous formaldehyde solution (209.3 mg, 2.5 mmol) were added to 
a methanolic solution (3 mL) of the trans-4-((4-ethyMH-indazol-5-yl)oxy)cyclohexanamine (130 mg, 0.5 mmol) ob- 
tained in Example 744, and then sodium cyanoborohydride (157.7 mg, 2.5 mmol) was added thereto and stirred over- 
so night. A 1N-aqueous sodium hydroxide solution was added to the reaction solution, followed by extraction with chlo- 
roform (three times), and the extract solution was dried over anhydrous magnesium sulfate. The residue was purified 
by a silica gel chromatography (methanol : chloroform = 0/100 to 10/100) to obtain trans-N-{4-[(4-ethyI-1 H-lndazol- 
5-y1)oxy]cyclohexy1}-N 1 N-dlmethylamlne (82.3 mg, 57%). 
IR (neat)cm- 1 ; 798, 896, 947, 1057, 1498. 

55 
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Example 642 

Synthesis of N-{cis-3-[(4-ethyl-1 H-indazol-S-y^oxyjcyclohexylJ-N.N -dimethyl amine monohydrochloride 

[1328] Reaction was carried out according to the method described in Example 841, except for using the cis- 
3-((4-ethyl-1H-lnda20l-5-yl)oxy)cyclohexanamine obtained In Example 745. To a 2-propanol solution (5 ml) of the re- 
sulting purified product (125 mg) was added a 1 N-hydrochloric acid/diethyl ether solution (0.88 nl), and stirred for 30 
minutes. The solvent was distilled off under reduced pressure and then the residue was crystallized from 2-propanol- 
dllsopropyl ether-dlethyl ether to obtain N-{cls-3-[(4-ethyl-1H-lndazol-5-yl)oxy]cyciohexyl}-N l N-dlmethylam ne mono- 
hydrochloride (85.2 mg, 46%). 
IR (neat)crtri; 982, 1036, 1211, 1257, 1525. 

Example 843 

Synthesis of cls-N-14-[{4- ethyl- 1 H-indazol-S-yOoxylcyclohexylJ-N.N-dlmethylamine mcnohydrochlorlde 

[1329] Except for using the cls-4-((4-ethyl-1 H-lndazol-5-yl)oxy)cyclohexanamlne obtained In Example 746, ds-N- 
{4-[(4-ethyl-1H-indazol-5-yl)oxy]cyclohexyl}-N,N-dimethylamine monohydrochloride was obtained according to the 
process described in Example 842. 
IR (neat)cnr 1 ; 843, 943, 997, 1242, 1446. 

Example 844 

Synthesis of N-{trans-3-[(4-ethyl-1 H-indazol-5-yl)oxy]cyclohexyl}-N,N-dimethylamlne monohydrochloride 

[1330] N-{trans-3-[(4-ethy I- 1H-indazol-5-yl}oxy]cyclohexyl}-N,N-dimethy lamina monohydrochloride was obtained 
according to the process described in Example 842, except for using trans-3-((4-methyl-1 H-lndazol-5-yl)oxy)cyclohex- 
anamine. 

IR (neat)cnrr 1 ; 804, 841, 1211, 1259, 1527. 
Example 845 

Synthesis of trans-N-{4-[(4-ethyl-1 H-lndazol-5-yl)oxyIcyclohexyl}acetarnlde 

[1331] Except for using the trans-4-{(4-ethyl-1H-indazol-5-yl)oxy)cyclohexanan-,inc obtained In Example 744, 
trans-N-{4-[(4-ethyl-1H-lndazol-5-yl)oxy]cyclohexyl}acetamlde was obtained according to the process described In Ex- 
ample 819. 

IR (neat)cm* 1 ; 1111 . 1321 . 1551 . 1624,2937. 
Example 846 

Synthesis of trans-N-{4-t(4-ethyi-1 H-lndazol-5-yl)oxy]cyclohexyl}propanamlde 

[1332] Except for using the trans-4-((4-ethyl-1H-indazol-5-yl)oxy)cyclohexanamine obtained in Example 744, 
trans-NH4-[(4-ethyl-1 H-lndazol-5-yl)oxyJcyclohexyl}propanamlde was obtained according to the process described In 
Example 81 9. 

IR (neat)cnr 1 ; 1119, 1231, 1545, 1633, 2933. 
Example 847 

Synthesis of N-{cis-3-[(4-ethyl-1 H-indazol-5-yl)oxyJcyclohexyl}acetamide 

[1333] N^cls-3-[(4-ethyl-1H-lndazol-5-yi)oxy]cyclohexyl}acetamlde was obtained according to the process de- 
scribed In Example 819, except for using the cls-3-«4-ethyl-1 H-lndazoI-5-yl)oxy)cyclohexanamine obtained In Example 
745. 

IR (neat)cnv 1 ; 957, 1111, 1232, 1546, 1632. 
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Example 848 

Synth sis of cis-NH4H;(4-ethyl-1H-inda2ol-5-y0oxy)cyclohexyl}acetarnid 

[1334] Except for using the cis-4-((4-ethyl-1 H-indazol-5-yl)oxy)cyclohexanarnine obtained In Example 746, cia-N- 
{4-[(4-ethyl-1H-lndazol-5-y1)oxy]cydoriexy1}acetamIde was obtained according to the process described In Example 
819. 

LC/MS : M + 1 = 302.3 
Example 849 

Synthesis of N-{trans-3-[(4-methyM H-indazol-5-yl)oxy]cyclohexyl}acetamlde 

[1335] N-{trans-3-[(4-methyl-1 H-lndazol-5-y1)oxy]cydohexyf}acetamlde was obtained according to the process de- 
scribed In Example 819, except for using the trans -3^(4-ethyMH-lndazol-5*yl)oxy)cyclohexanamlne obtained In Ex- 
ample 747. 

LC/MS : M + 1 = 302.3 

Example 850 

Synthesis of trans-N-ethyl-4-[(4-ethyl-1 H-indazol-5-yl)oxy]cycIohexanamine monohydrochloride 

[1336] Exceptforusingthetrans-N^4-[(4-e1hyl-1H^^ obtained in example 845, 

trans-N-e1hyl-4-[(4-ethyf-1H-lndazol-5-y!)oxy]cyc!ohexanamlne monohydrochlorlde was obtained according to the 
process described in Example 827. 
IR (neat)cm* 1 ; 791, 845, 1059, 1213, 1524. 

Example 851 

Synthesis of trans-4-[(4-ethyl-1 H-indazol-5-yl)oxy]-N-propylcyclohexanamine monohydrochlorlde 

(a) Synthesis of trans-N-{4-[(4-ethyl-1 H-lndazol-5-y0oxy]cydohexyl}propanamlde 

[1337] Except for using the trans-4-((4- ethyl- 1H-lndazol-5-yl)oxy)cyclohexanamlne obtained In Example 744, 
trans-r>H4-[(4-ethyl-1 H-indazol-5-yl)oxy]cyclohexyl}propanamide was obtained according to the process described In 
Example 819. 

(b) Synthesis of trans-4-[(4-ethyl-1H-lndazol-5-yl)oxy]-N-propylcyclohexanamlne monohydrochloride 

[1336] Exceptfor using trans-(SH4-[(4-ethyl-1 mndazol-5-yl)oxy]cyclohexy1}propanamlde, trans-4-[(4-ethyt-1 H-inda- 
zol-6-yl)oxy]-N-propyicyclohexanamine monohydrochloride was obtained according to the process described in Ex- 
ample 827. 

1 H-NMR (DMSO-dg) 8; 0.90 (t, 3H), 1.17 (t, 3H), 1 .45 (q, 4H), 1.63 (m, 2H), 2.09 (m, 4H), 2.84 (m, 4H), 3.03 (m, 1H), 
4.06 (m, 1H), 7.16 (d, 1H, J=8.89Hz), 729 (d, 1H. J=8.B9Hz), 8.03 (s, 1H), 8.77 (br, 1H), 8.89 (br, 1H). 

Example 852 

Synthesis of N-ethyl-N-{cis-3-[(4-ethyl-1 H-indazol-5-yl)oxy]cyclohexy!]amine monohydrochloride 

[1339] N-ethyi-N-{cis-3-[(4-ethyl-1 H-indazol-5-yl)cxy]cyclohexyi}amine monohydrochloride was obtained according 
to the process described in Example 827, except for using the N-{cis-3-[(4-e1hyl-1 H-indazol-5-yl)oxyjcyclohexyl}aceta- 
mlde obtained In Example 847. 
IR (neat)cnv 1 ; 799, 1036, 1211, 1257, 1527. 
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Example 853 

Synthesis of N-{cis-3-[(4-ethyl-1 H-indazol-5-yl)oxylcyc!ohexyl}-N-propylamin mono hydrochloride 

(a) Synthesis of N-{cls-3-[(4-ethyl-1H-indazol-5-yl)oxy3cyclohexyl}propanamide 

[1340] N-{cis-3-[(4-ethyl-1 H-indazol-5-yl)oxy]cyclohexyl}propanamide was obtained by carrying out reaction accord- 
ing to the method described in Example 81 9, except for using the cis-3-((4-ethyl-1 H-indazol-£-yl)oxy)cyclohexanamine 
obtained in Example 745. 

(b) Synthesis of N-{cls-3-[(4-ethy I- 1H-lndazol-5-yl)oxy]cyclohexy I }-N -propylamine monohydrochlorlde 

[1341] N-{cis-3-[(4-ethyl-1H-inda20l-5-yl)oxy]cyclohexyl>N-propylamlne monohydrochlorlde was obtained by carry- 
ing out reaction according to the method described in Example 827, except for using N-{cls-3-[(4-ethyl-1 H-lndazol- 
5-yl)oxy]cyclohexyl}propanamlde. 
IR (neat)cnr 1 ; 1012, 1207, 1257, 1456, 1527. 

Example 854 

Synthesis of cls-N-ethyl-NM4-[(4-ethyl-1H-lndazol-5-yl)oxy]cyclohexyl}amlne monohydrochlorlde 

[1342] Except for using the cis-N-{4-[(4-ethy1-1 H-indazol-5-yt)oxy]cyclohexyl}acetamide obtained In Example 848, 
cis-N-ethyl-N-{4-[(4-ethyl-1H-indazol-5-yl)oxy]cyclohexyl}arr.ine monohydrochloride W£X obtained according to the 
process described In Example 827. 
IR(neat)cnr 1 ;812, 1045,1217, 1261, 1525. 

Example 855 

Synthesis of cls-N-{4-[(4-ethyl-1H-lndazol-5-yl)oxylcyclohexyl}-N-propylamlne monohydrochloride 

[1343] Except for using the cis-4-((4-ethyl-1 H-indazol-5-yl)oxy)cyclohexanarnine obtained in Example 746, cis-N- 
{4-[(4-ethyl-1 H-lndazol-5-yl)oxyJcyclohexyl}-N -propylamine monohydrochloride was obtained according to the process 
described In Example 853. 
IR (neat)crrv 1 ; 800, 1217, 1261, 1525, 2939. 

Example 856 

Synthesis of N-ethyl-N-{tran$-3-[(4-ethyl-1 H-lndazol-5-yl)oxyJcyclohexyl}amlne monohydrochlorlde 

[1344] N-ethyl-N-{trans-3-[(4-ethyl-1 H-lndazol-5-yl)oxy]cyclohexyl}amlne monohydrochlorlde was obtained accord- 
ing to the process described in Example 827, except for using the N-{trans-3-[(4-methyl-1H-indazol-5-yl)oxy]cyclohexyl} 
acetamlde obtained In Example 849. IR (neat)cnr 1 ; 800, 1221, 1257, 1458, 1527, 2943. 

Example 857 

Synthesis of N-{trans-3-[(4-ethyl-1 H-lndazol-5-yl)oxy]cyclohexyl}-N-propylamine monohydrochloride 

[1345] N-{trans-3-[(4^ethyl-1H-indazol-5-yl)oxy]cyclohexyl]-N -propylamine monohydrochloride was obtained ac- 
cording to the process described in Example 853, except for using the trans-3-((4-ethyl-1 H-indazol-5-yl)oxy)cyclohex- 
anamine obtained in Example 747. 
IR (neat)crn- 1 ; 1221, 1257, 1458, 1525, 2939. 

Example 858 

[1346] Synthesis of 5-{(2S*4R*6S*)-{(2 l 6-dimethylpiperidin-4-yl)oxy]}-4-methyl-1 H-indazole hydrochloride 
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(a) Synthesis of t-butyl (2S*4R*6S*)-4-hydroxy-2,6-dimBthylpiperidine-1-carbonat 

[1347] Triethylamine (1.67 ml, 12.0 mmol) and di-t rt-butyl dlcarbonat (2.76 ml, 12.0 mmol) were add dtoasolutlon 
of (2S'4S*6S^-2 l 6-dlmethyt-4-hydroxyplperldlne hydrochloride (386 mg, 3.00 mmol) in dlmethylformamide (6 ml), and 
5 the resulting mixture was stirred at 60°C for 3 hours. Then, dl-tert-butyl dlcarbonate (1 .38 ml, 6.0 mmol) was added 
thereto and the resulting mixture was stirred at 60*C for another 2 hours. The reaction was terminated by the addition 
of water and 5%-pctassium hydrogensulfate. followed by extraction with ethyl acetate-toluene (1 : 1). The extract so- 
lution was washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, and then distilled 
under reduced pressure to remove the solvent, whereby t-butyl (2SMR*6S>4-hydroxy-2,6-dimethylplperldlne-1 -car- 
ta bonate (373 mg, 54%) was obtained. 

(b) Synthesis of 5-{(2SMR*6S*)-[(2,6-dimethylpiperidin-4-y1)oxy]}-4-methyl-1H-inda2ole hydrochloride 

[1348] To a toluene solution (4 ml) of t-butyl (2S*4R*6S*)-4-hydroxy-2,6-dlmethylplperfdlne-1 -carbonate (144 mg, 
rs 0.628 mmol) were added 4-methyM H-lndazol-5-oi (140 mg, 0.945 mol) and cyanomethylenetri-n-butylphosphorane 
(253 mg, 0.943 mmol), and the resulting mixture was stirred at 100*C for 5 hours. The solvent was distilled off under 
reduced pressure, and the residue was diluted with chloroform and then washed with a 1 N-aqueous sodium hydroxide 
solution. Thereafter, the solvent was distilled off under reduced pressure. Methanol (3 ml) and 4N-hydrochloric acid- 
dioxane (3 ml) were added to the residue, and the resulting mixture was stirred at room temperature for 1 hour. After 
so the solvent was distilled off, the residue was crystallized from methanol-ethyl acetate to obtain 5-{(2S*4R*6S*) 
-[(2,6-dimethyipiperidin-4-yl)oxyD-4-methyl-1H-indazole hydrochloride (30 mg, 16%). 
IR (neat)cm* 1 ; 1283, 1219, 1209, 1151, 997, 941. 

Test Example 1 

25 

Assay of the inhibition of phosphorylation by Rho kinase 

[1 349] A bovine brain extract fraction was prepared as follows. That Is, gray matter was minced off from bovine brain 
and suspended In a buffer solution for Immunopreclpltatlon (1 0 mM trls(hydroxymethyl)amlnomethane (Trls) (pH 7.5), 

30 1% Triton X-100, 0.5% NP-40, 150 mM NaCI, 20 mM sodium fluoride, 1 mM ethylenediaminetetraacetic acid (EDTA), 
1mM ethylene glycol bisfjj-aminoethyl etheO-N.N.N'^'-tetraacetic acid (EGTA) and 0.2 mM phenylmethylsulfonyl flu- 
oride (PMSF)) In 2 volumes of the gray matter. The tissue was homogenized by the use of a Potter type homogenlzer 
made of polytetrafluoroethylene. After centrifugatlon at 20,000 g for 15 minutes, the supernatant was collected and 
then subjected to ultracentrifugatlon at 1 00,000 g for 60 minutes. The supernatant was used as a bovine extract fraction. 

35 [1350] An antl-Rho kinase antibody immobilized plate was prepared as follows. That Is, a secondary antibody (anti- 
goat IgG (Fc) antibody) was diluted with phosphate-buffered saline : PBS) 300-fold (1 j±l a r.ti body/3 00 uJ PBS), and 
1 00 u,l of the resulting dilution was added to each well of a 96-well ELISA plate. After coating at room temperature for 
2 hours, the supernatant was removed. Thereafter, 1 00 uJ of PBS was added and then the supernatant was removed 
(this washing operation was carried out twice). After the washing, 1 00 uJ of a blocking buffer solution (0.05% Tween 

^0 20 and 025% bovine serum abumin (fatty acid free)/PBS) was added, followed by blocking at room temperature for 
1 hour. After the blocking, each well was washed twice with 100 of the blocking buffer solution, and 100 uJ of a 
primary antbody (antl-ROKII (Rho kinase) peptide antibody) diluted 200-fold (0.5 \i\ (0.1 u.g)/100 uJ) with PBS was 
added, followed by coating at room temperature for 2 hours. After the coating, each well was washed once with 1 00 
u.l of the blocking buffer solution. In addition, 100 u.l of the blocking buffer solution was added to obtain an anti-Rho 

is kinase antibody Immobilized plate. 

[1351 ] Using the aforesaid plate, Rho kinase was selectively immobilized from the bovine brain extract fraction, and 
phosphorylation by Rho kinase was assayed. To each well of the antibody-Immobilized plate was added 1 00 pJ of a 
bovine brain extract solution prepared so as to have a concentration of 1 .5 mg/ml, and the reactions were incubated 
at 4°C for 1 hour to immobilize Rho kinase on the plate. After completion of the reaction, the supernatant was removed 

so and each weil was washed three times with 1 00 u.l of the buffer solution for immunoprecipitation. In addition, each well 
was washed three times with 100 u.l of buffer solution A (50 mM Tris (pH 7.5), 1 0 MgCt 2 and 150 nM NaCI). To 
each well of the plate freed from the supernatant was added 40 \d of the aforesaid buffer solution for reaction (50 mM 
Tris-HCI (pH 7.5), 2 mM EDTA and 1 0 mM MgCI 2 ). Further, adenosine 5'-trtphosphate (ATP) buffer (0.1 \iM ATP (con- 
taining 6 nM [y- 32 P]ATP) and 1 0 u.g hlstone (HF2A)) containing each compound was prepared, and 10 uJ of this solution 

55 was added to each well of the plate to initiate the reaction. The reactions were carried out at room temperature for 4 
hours. The reactions were terminated by the addition of a phosphoric acid solution of a final concentration of 75 mM 
and 50 u.M ATP. After completion of the reaction, 50 uJ of the reaction solutions were spotted onto a phosphocellubse 
filter for Beta Plate 1205 (Waflac) only. After the spot, the filter was washed with 150 ml of a 75 mM phosphoric acid 
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solution for 10 minutes. This washing op ration was repeated thr e times. After completion of th washing, th filt r 
was dried and then wrapped In a cellophane bag, and 1 0 ml of a liquid scintillation cocktail was added. The amount of 

nergy (p-ray radioactivity count) trapp d in th filt r was measur d with B ta Plat 1205. 
[1352] A count measured for a sample containing no Rho kinase was taken as a background count (= activity 0%), 
s and a count (the phosphorylating-activity of Rho kinase) measured for a sample containing no compound was taken 
as activity of 1 00%. A compound concentration at which the phosphorylation reaction was Inhibited by 50% was taken 
as an IC 50 value for Rho kinase. 

[1353] In this test, the IC S0 value for Rho kinase of the compound of Example 1 was 0.4 jil/ml. 
10 Test Example 2 

Inhibitory effect on the contraction of the detrusor of isolated bladder 

[1354] Hartley male guinea pigs (aged about 7 weeks) were killed by a blow on the head followed by exsagulnatlon, 
is and the bladders were Isolated and then suspended (static tension: 1 g) in a magunus bath with a capacity of 25 ml 
filled with Krebs-Henselelt solution (118.4 mM NaCI } 25 mM NaHC0 3 , 1.2 mM KH 2 PC 4 , 4.7 mM KCI, 2.5 mM CaCI 2 , 
1.2 mM MgS0 4 and 11 mM glucose) maintained at 37 C C, aerated with 95% 0 2 -5% C0 2 . Tre tension of a specimen 
of the bladder was measured with an isometric transducer and recorded in a recorder through an amplifier (AP-6416, 
Nihon Kohden). After 45 minutes stabilization, the bladder specimen was contracted by acetylcholine at concentrations 
20 of 0.3 to 300 u.M. Thereafter, the bladder specimen was washed with Krebs-Henseleit solution to be stabilized, and 
then a test material was added in an amount of 100 jig/ml. From 10 minutes after the addition, the bladder specimen 
was contracted again by acetylcholine at concentrations of 0.3 to 300 u-M. The Inhibitory effect was evaluated on the 
basis of the rate of bladder contraction determined by taking the maximum contractu n rccclkn caused by the first 
acetylcholine addition as 100%. The results are shown in Fig. 1 . 

25 

INDUSTRIAL APPLICABILITY 

[1355] The compound of the present invention has inhibitory effect on Rho kinase and is useful as a therapeutic 
agent for diseases which are such that morbidity due to them Is expected to be Improved by inhibition of Rho kinase 

30 and secondary effects such as inhibition of the Na + /H + exchange transport system caused by the Rho kinase inhibition, 
for example, hypertension, peripheral circulatory disorder, angina, cerebral vasospasm, premature birth, and asthma, 
which are Improved by smooth muscle relaxing effect, and diseases (chronic arterial obstruction and cerebrovascular 
accident) caused by hyperaggregabliity of platelet; diseases such as arteriosclerosis, fibroid lurg, fibroid liver, liver 
failure, fibroid kidney, renal glomerulosclerosis, kidney failure, organ hypertrophy, prostatic hypertrophy, complications 
of diabetes, blood vessel restenosis, end cancer, which are improved by Inhibitory effect on cell c ver proliferation -em- 
Igratlon-flbroslng (e.g. fibroblast proliferation, smooth musciecell proliferation, mesangial cell pro life ration and hemoen- 
dothelial ceil proliferation); cardiac hypertrophy; heart failure, ischemic diseases; inflammation; autoimmune diseases; 
AIDS; fertilization and Implantation of fertilized ovum; osteopathlas such as osteoporosis; brain functional disorder; 
infection of digestive tracts with bacteria; sepsis; adult respiratory distress syndrome; retinopathy; glaixoma; and erec- 

40 tile dysfunction. 



Claims 

45 1. A Rho kinase Inhibitor comprising a compound represented by the formula (1): 
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wherein R 1 -X- indicates that 1 to 4 R 1 -X- groups are pres nt which may b the same or differ nt, 
the ring A Is a saturated or unsaturated 5-membered heterocyclic ring, 

X is a single bond, a group repr sented by the formula: -O-, -NKR 3 )-, -N(R 3 )C(=0)-, -C(=0)N(R 3 )-, -S(0) n -, 
-N(R 3 )S(0) r , -S(0)2N(R 3 )- or -C(=0)-, or a substituted or unsubstltuted alkylen group (the -CH 2 - group of said 
alkylene group may be substituted by one or more groups which may be the same or different and are selected 
from groups represented by the formula: -0-, -N(R 4 )-, -N(R 4 )C<=0)-, -C(=0)N(R 4 )-, -S(0) n -, -N(R 4 )S(0) 2 -, -S(0) 2 N 
(R 4 )- or -C(-O)-, and any two adjacent carbon atoms ol said alkylene group nay form a double bond or a triple 
bond), 

n Is 0, 1 or 2, 

R 1 is a hydrogen atom, a halogen atom, a nitro group, a carboxyl group, a cyano group, a substituted or 
unsubstltuted alky I group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycloalke- 
nyl group, a substituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarb- 
onyl group, a substituted or unsubstltuted aromatic group, a substituted or unsubstltuted acy! group, a substituted 
or unsubstltuted alkylsulfonyl group, a substituted or unsubstltuted arylsulfonyl group, or a cyclcalkyl group sub- 
stituted by a substituted or unsubstltuted alkyl group, 

R 2 is a hydrogen atom, a halogen atom, a nitro group, a carboxyl group, a substituted or unsubstltuted alkyl 
group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycloalkenyl group, a sub* 
stituted or unsubstituted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a sub- 
stituted or unsubstituted aromatic group, a substituted or unsubstituted acy I group, or a group represented by the 
formula: -OR 3 , -N(R S )R 10 , -CON(R*)R 10 , -S0 2 N(R 9 )R 10 or -S(0) m R 11 , provided that In the case of R 2 being a 
substituent on a nitrogen atom, R 2 is a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or 
unsubstltuted cycloalkyl group, a suost tuted or unsubstltuted cycloalkenyl group, a substituted or unsubstituted 
saturated heterocyclic group, asjbctilutcd cr unsubstituted alkoxycarbonyl groLp, c substituted or unsubstituted 
aromatic group, a substituted or unsubstituted acyl group, or a group represented by the formula: -CON(R 9 )R 10 , 
-SOfeN^R 10 or -S(0) ra R 11 f 

each of R 3 and R 4 which may be the same or different, is a hydrogen atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted saturated heterocyclic 
group, a substituted or unsubstituted aromatic group, a substituted or unsubstituted arylalkyl group, or a substituted 
or unsubstltuted acyl group, 

m IsO, 1 or 2, 

each of R a , R 9 and R 10 , which may bathe same ordifferent, is a hydroger atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted or unsubstltuted cycloalkenyl group, a 
substituted or unsubstltuted saturated heterocyclic group, a substituted or unsubstltuted alkoxycarbonyl group, a 
substituted or unsubstltuted aromatic group, a substituted or unsubstltuted acyl group, or a substituted or unsub- 
stituted arylalkyl group, or R* and R 10 , when taken together with the nitrogen atom to which they are oonded, form 
a substituted or unsubstltuted saturated 5- to 8-membered cyclic amino group which may contain another heter- 
oatom in the ring, and 

R 11 Is a substituted or unsubstltuted alkyl group, a substituted or unsubstltuted cycloalkyl group, a substituted 
or unsubstituted cycloalkenyl group, a substituted or unsubstituted saturated heterocyclic group, a substituted or 
unsubstituted aromatic group, or a substituted cr unsubstltuted arylalkyl group, a prodrug of said compound, or a 
pharmaceutically acceptable salt of said compound or prodrug. 

A Rho kinase inhibitor according to claim 1, which is represented by the formula (2): 




wherein R 1 -X- Indicates that 1 to 4 R 1 -X- groups are present which may be the same or different, 
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X and R 1 ar as defin d in claim 1 , 

R 5 Is a hydrogen atom, a halogen atom, a nitro group, acarboxyl group, a substituted or unsubstituted alkyl 
group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloaikenyl group, a sub- 
stituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted aikoxycarbonyl group, a sub- 
stituted or unsubstituted aromatic group, a substituted or unsubstituted acyl group, or a group represented by the 
formula: -OR 8 , - N(R 9 )R 10 , -CON(R 9 )R 10 , -S0 2 N(R 9 )R 10 or -S(0) m R 11 , 

R 6 is a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted cycloalkyl 
group, a substituted or unsubstituted cycloaikenyl group, a substituted or unsubstituted saturated heterocyclic 
group, a substituted or unsubstituted aikoxycarbonyl group, a substituted or unsubstituted aromatic group, a sub- 
stituted or unsubstituted acyl group, or a group represented by the formula: -CON(R 9 )R 10 , -S0 2 N(R 9 )R 10 or -S 
(0) m RH,and 

R a , R d , R 10 , R 11 and m are as defined in claim 1 . 

3. A Rho kinase Inhibitor according to claim 1 or 2, wherein X Is a group represented by the form jla: 

-N(R 3 )-. 

4. A Rho kinase Inhibitor according to claim 1 or 2, wherein X Is a group represented by the formula: 

-N(R 3 )C(=0)-. 

5. A Rho kinase inhibitor according to claim 1 or 2, wherein X is a group represented by the form Jla: 

-C(=0)N(R 3 )-. 

6. A Rho kinase inhibitor according to claim 1 or 2, wherein X is a group represented by the formula: 

-O-. 

7. A Rho kinase inhibitor according to any one of claims 1 to 6, wherein R 1 is a substit Jtcd or unsubstituted cycloalkyl 
group, or a substituted or uncrbrtitutcd saturated heterocyclic group. 

8. A Rho kinase inhibitor according to claim 7, wherein the saturated heterocyclic group is a substituted or unsubsti- 
tuted piperidinyl group, or a r.ubclituied or unsubstituted tetrahydropyranyl group. 

9. A Rho kinase inhibitor according to any one of claims 1 to 6, which is a therapeutic agent for hypertension .peripheral 
circulatory disorder, angina, cerebral vasospasm, premature birth, asthma, cerebrovascular accident, arterioscle- 
rosis, fibroid lung, fibroid liver, fibroid kidney, renal glomerulosclerosis, kidney failure, prostatic hypertrophy, com- 
plications of diabetes, blood vessel restenosis, cancer, cardiac hypertrophy, heart failure, ischemic diseases, in- 
flammation, autoimmune diseases, AIDS, fertilization and implantation of fertilized ovum, osteopathias, brain func- 
tional disorder, infection of digestive tracts with bacteria, sepsis, adult respiratory distress syndrome, retinopathy, 
glaucoma, or erectile dysfunction. 

10. A compound represented by the formula (3): 
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R 1 




wherein FV-X- Indicates that 1 to 4 R 1 -X- groups are present which may be the same or different, 

X Is a single bond, a group represented by the formula: -O-, -N(R3)-, -N(R 3 )C(^0) , -C(=Q)N(R 3 )-, -S(0) n -, 
-N(R a )S(0) 2 -, -S(0)2N(R 3 )- or -C(=0)-, or a substituted or unsubstltuted alkylene group (the -CH 2 - group of said 
alky ten e group may be substituted by one or more groups which may be the same or different and are selected 
from groups represented by the formula: -O-, -N(R 4 )-, -N(R 4 )C<=0)-, -C(=0)N(R*)-, -S(0) n -, -N(R*)S(0)2-. -S(0) 2 N 
(R 4 )- or -C(=0)-, and any two adjacent carbon atoms ot said alkylene group may form a double bond or a triple 
bond), 

n Is 0, 1 or 2, 

Y 1 is a group represented by the forrrula: -C(R 51 )^ or a nitrogen atom, Y 9 \l £ group .cpresented by the 
formula: =C(R 52 )- or a nitrogen atom, Y 3 Is a group represented by the formula: -N(R*)- or an oxygen atom, 

R 1 is a hydrogen atom, a halogen atom, a carboxyl group, a cyano group, a substituted or unsubstituted alkyl 
group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloalkenyl group, a sub- 
stituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted alkoxycarbonyl group, a sub- 
stituted or unsubstituted aromatic group, a substituted or unsubstituted acyl group, a substituted or unsubstituted 
alkylsulfonyl group, a substituted or unsubstituted arylsulfonyi group, or a cycloalkyl group substituted by a sub- 
stituted or unsubstituted alkyl group, 

each of R 3 and R 4 , which may be the same or different, is a hydrogen atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted saturated heterocyclic 
group, a substituted or unsubstituted aromatic group, a substituted or unsubstituted arylalkyi group, or a substituted 
or unsubstituted acyl group, 

each of R 51 and R 52 , which may be the same or different, Is a hydrogen atom, z. halc&cn atom, a nltro group, 
a carboxyl group, a substituted or tnsubstituted alkyl group, a substituted or unsubstituted cycloalkyl group, a 
substituted or unsubstituted cycloalkenyl group, a substituted or unsubstituted saturated heterocyclic group, a 
substituted or unsubstituted alkoxycarbonyl group, a substituted or unsubstituted aromatic group, a substituted or 
unsubstituted acyl group, or a group represented by the formula: -OR 8 , - N{R 9 )R 10 , -CON(R 9 )R 10 , -S0 2 N(R 9 )R 10 
or-S(0) m R'\ 

m is 0, 1 or 2, 

each of R 8 , R 9 and R 10 , which may be the same or different, Is a hydrogen atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloalkenyl group, a 
substituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted alkoxycarbonyl group, a 
substituted or unsubstituted aromatic group, a substituted or unsubstituted acyl group, or a substituted or unsub- 
stituted aryl alkyl group, or R 9 and R 10 , when taken together with the nitrogen atom to which they are bonded, form 
a substituted or unsubstituted saturated 5- to 8-membered cyclic amino group which may contain another heter- 
oatom in the ring, 

R 11 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted 
or unsubstituted cycloalkenyl group, a substituted or unsubstituted saturated heterocyclic grouo, a substituted or 
unsubstituted aromatic group, or a substituted or unsubstituted any alkyl group, and 

R 6 Is a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted cycloalkyl 
group, a substituted or unsubstituted cycloalkenyl group, a substituted or unsubstituted saturated heterocyclic 
group, a substituted or unsubstituted alkoxycarbonyl group, a substituted or unsubstituted aromatic group, a sub- 
stituted or unsubstituted acyl group, or a group represented by the formula: -CON(R 9 )R 10 , -S0 2 N{R 9 )R 10 or -S 
(0) m R 11 . 

provided that when only one R 1 -X- group is present, the following compounds are excluded: 
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(1) compounds In which X Is a slngl bond and R 1 is a hydrogen atom, a carboxyl group or an alkoxycarbonyl 
group, 

(2) compounds In which X Is a group represent d by th formula: -0-, and R 1 is a hydrogen atom, an unsub- 
stltuted alkyl group, an alkyl group substituted by a carboxyl group, an unsubstituted benzoyl group, or an 
unsubstituted benzyl group, 

(3) compounds In which X Is a group represented by the formula: -NH-, and R 1 Is a hydrogen atom or an 
amino-substituted alkyl group. 

(4) compounds in which X Is a group represented by the formula: -C(=0)- f and R 1 is a hydrogen atom, 

(5) compounds In which X Is a group represented by the formula: -NHC(=0)- t and R 1 Is an alkyl group or an 
unsubstituted benzyl group, and 

(6) compounds In which X Is an unsubstituted alkylene group (said alkylene group is not substituted by a group 
represented by the formula: -O-, -N(R 4 )-, -N(R 4 )C(=0)- l -C(=0)N(R 4 )-, -S(0) n -, -N(R*)S(0) 2 -, -S(0) 2 N(R 4 )- 
or -C(=0)-). and R 1 is a hydrogen atom or an unsubstituted amino group: 

a prodrug of said compound or a pharmaceutical^ acceptable salt of said compound or prodrug. 

11. A compound according to claim 10, which is represented by the formula (4): 




wherein X, R 1 , R 51 and R s are as defined in claim 10, 

a prodrug thereof or a pharmaceutical^ acceptable salt of the compound or prodrug. 

12. A compound according to claim 10, which Is represented by the formula (5): 




wherein R 51 and R 6 are as defined In claim 1 0, 

X fl , X b , X c and X d are independently the same as X defined in claim 10, and 

R 1 °, R 1b , R 1c and R 1d are independently a hydrogen atom, a carboxyl group, a substituted or unsubstituted 
alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloalkenyl group, a 
substituted or unsubstituted saturated heterocyclic group, a substituted or unsubstituted alkoxycarbonyl group, a 
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substitiit d or unsubstttut d aromatic group, a sub tituted or unsubstituted acyl group, a substituted or unsubsti- 
tuted alkylsuitonyl group, a substituted or unsubstltuted arylsulfonyl group, or a cydoalkyl group substituted by a 
substituted or unsubstltuted alkyl group, 

provided that three or more of the groups represented by R 1a -X a R^-X 15 , R 1o -X c and R 1 d -X d are not hydrogen 
s atoms at the same time, and that when R 1a R 1b , R 1c or R 1d is an unsubstltuted alkyl group, the corresponding X a , 

X 11 , X c or X d respectively, Is not a group represented by the formula :-C(=0)-; a prodrug of said compound or a 
pharmaceutically acceptable salt of said compound or prodrug. 

13. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
10 claim 12, wherein R 1b is a substituted or unsubstltuted cydoalkyl group, a substituted or unsubstituted cycloalkenyl 

group, a substituted or unsubstituted saturated heterocydic group, a substituted or unsubstituted aromatic group, 
a substituted or unsubstituted aroyl group, a substituted or unsubstituted heteroaromatic acyl group, a substituted 
or unsubstituted saturated heterocyclic carbonyl group, or a cydoalkyl group substituted by a substituted or un- 
substltuted alkyl group. 

15 

14. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
claim 12, wherein R 1a Is a substituted or unsubstituted cydoalkyl group, a substituted or unsubstituted cycloalkenyl 
group, a substituted or unsubstituted saturated heterocydic group, a substituted or unsubstituted aromatic group, 
a substituted or unsubstituted aroyl group, a substituted or unsubstituted heteroaromatic acyl group, a substituted 

20 or unsubstltuted saturated heterocyclic carbonyl group, or a cydoalkyl group substituted by a substituted or un- 

substituted alkyl group. 

1E. A compound, a prodrug thereof or a phcrmaccutically acceptable salt of the ccmpour.c' cr prodrug according to 
claim 13, wherein X 13 Is a group represented by the formula: -O-, -N(R 3 )-, -NHC(^O) -, cr-C(^0)NH-. 

25 

16. A compound, a prodrug thereof or a pharmaceuticaJiy acceptable salt of the compound or prodrug according to 
claim 14, wherein X a Is a group represented by the formula: -O-, -N(R 3 )-, -NHC(-0)-, or -C{^0)NH-. 

17. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
30 claim 13, wherein both of the groups represented by the formulas R 1c -X c and R 1d -X d are hydrogen atoms. 

18. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
claim 15, wherein both of the groups represented by the formulas R 1c -X c and R' d -X d &rc hydrogen atoms 

55 19. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
claim 14, wherein both of the groups represented by the formulas R 1c -X c and R J<, -X d ere hydrogen atoms 

20. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
claim 16, wherein both of the groups represented by the formulas R 1c -X c and R Hd -X d are hydrogen atoms 

40 

21 . A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
claim 1 7, wherein the groups represented by the formulas R 1a and X a are as follows: 

(i) R 1a is a substituted or unsubstituted alkyl group and X a is a single bond, or 

45 (ti) x a Is a group represented by the formula: -O-, -C(=0)N(R 3 )-, -S(Q) n -, -S^NtR 3 )- or -C(=0)-. 

22. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
claim 1 8, wherein the groups represented by the formulas R 1a and X a are as follows: 

so (i) Ria is a substituted or unsubstituted alkyl group and X a is a single bond, or 

(ii) X a is a group represented by the formula: -O-, -C(-0)N(R 3 )-, -S(0) n -, -S(0) 2 N(R 3 )- or -C(-O)-. 

23. A compound, a prodrug thereof or a pharmaceutically acceptable salt of the compound or prodrug according to 
daim 22, wherein the group represented by X a Is a group represented by the formula: -O-. 

55 

24. A pharmaceutical composition comprising a compound, a prodrug thereof or a pharmaceutically acceptable salt 
of the compound or prodrug according to any one of claims 1 0 to 23. 
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25. A pharmaceutical composition for treatm nt of urinary incontlnenc comprising a compound having inhibitory ac- 
tivity against Rho kinase, as an active Ingredient. 

26. A pharmaceutical composition for treatment ot urinary Incontinence according to claim 25, wherein the compound 
having inhibitory activity against Rho kinase is a compound represented by the formula (1), a prodrug thereof or 
a pharmaceut bally acceptable salt of the compound or prodrug according to claim 1 . 

27. A pharmaceutical composition for treatment of urinary incontinence according to claim 25, wherein the compound 
having Inhibitory activity against Rho kinase Is a compound represented by the formula (3), a prodrug thereof or 
a pharmaceut tally acceptable salt of the compound or prodrug according to claim 1 0. 

28. A pharmaceutical composition for treatment of urinary incontinence according to claim 25, wherein the compound 
having inhibitory activity against Rho kinase is a compound represented by the formula (2), a prodrug thereof or 
a pharmaceutbally acceptable salt of the compound or prodrug according to claim 2. 
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